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Forerunner  of  Progress  in 
M ining,  Q,uarrying,  Construction 

Not  long  ago,  tungsten  ore  was  virtuallv  a  drug  on  the 
market,  the  mineral  nohoclv  wanted.  Recent  ad\ances  in 
aviation  design,  partienlarlv  in  jet  engines,  have  reversed 
the  trend  and  tungsten  has  heeome  inort*  eagerlv  sought 
after  than  gold. 

Todav,  more  than  30  per  cent  of  the  tungsten  produced 
in  this  conntrv  comes  from  the  Pine  Creek  mine  of  United 
States  \’anadinm  C>ompanv,  located  in  the  high  Sierras, 
2.5  miles  above  Bishop,  California. 

■An  outline  of  the  acti\ities  at  the  property  in  the  earlv 
davs  and  a  description  of  the  mining  and  processing  meth¬ 
ods  as  developed  and  perfected  hv  the  U.S.W  organization 
in  realizing  a  production  of  more  than  6.50  tons  of  ore  a  dav 
are  pre.sented  in  the  article  beginning  on  page  .39. 

o  o  o 

With  production  averaging  more  than  .5,(K)0  tons  each  eight- 
hour  dav.  the  mining  and  processing  of  sodium  chloride 
for  commercial  pnrpost's  bv  International  Salt  (>ompanv 
at  Retsof,  New  A’ork,  have  contributed  snbstantiallv  to 
the  rapid  advaneement  of  indnstrv  in  the  United  States. 

The  deposit  being  mined  is  a  Hat  seam  of  rock  salt  a\er- 
aging  9)2  ft.  thick.  The  panel  room-and-pillar  svstem  of 
mining  is  used.  This  permits  about  70  per  cent  extraction, 
with  30  per  cent  remaining  in  th(“  pillars.  After  a  working 
face  in  a  room  is  nndercnt  at  the  bottom  and  sheared  at  the 
sides,  the  salt  is  drilled  a?id  blasted.  .\  30  per  cent  low- 
densitx  ammonia  (biiamite  is  ns(“d  in  the  blasting  proce¬ 
dures.  The  blasted  salt  is  loaded  onto  6,'2-ton  mine  cars 
bv  means  of  electro-hvdranlic  power  shovels. 

.\n  account  of  tlu'  actix  ities  at  Retsof  mine  is  gixen  in 
the  article  which  begins  on  page  49. 
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and  opinions  expressed  by  the  authors  ol  articles  in  this  publication 
are  their  ossn.  and  they  do  not  necessarily  reprc'sent  those  of  the  publisher. 


The  rapid  growth  of  communities  in  arid  sections  in  the 
western  part  of  Texas  and  New  Mexico  has  caused  a  serious 
water  shortage.  To  meet  the  emergency,  the  (a)lorado  River 
Municipal  Water  District  of  Big  Spring.  Texas,  has  set  np 
an  ambitions  program  of  pipeline  construction  projects  de¬ 
signed  to  bring  additional  supplies  of  water  to  these  drv 
areas  in  the  southwest. 

One  such  project  recentlv  completed  iinolved  the  exca¬ 
vation  of  a  trench  .5  ft.  deep  and  4.2.5  ft.  wide  at  the  bottom, 
and  the  laving  of  a  pipeline  in  it  for  a  distance  of  90  miles. 
In  28  of  the  first  40  miles  of  work  progress,  a  formation  of 
caliche  limestone  was  eneonntered,  necessitating  drilling 
and  blasting  operations.  The  use  of  Hercomite®  4  dvna- 
mite  in  the  blasting  operations  produced  consistentlv  ex¬ 
cellent  results. 

Enrther  details  concerning  the  sncces.sfnl  completion  of 
this  hard-rock  construction  job  will  be  found  on  page  45. 

o  o  o 

Mining  in  the  ('lover  .Splint  mine  of  (.’losplint  (’oal  ('oni- 
j)anv  at  (.’losplint,  Harlan  (amntv,  Kentnekv,  is  earried  on 
in  a  seam  of  coal  that  averages  46  in.,  ranging  from  a  low 
of  36  in.  to  a  high  of  56  in.  The  coal  is  free  from  impurities 
and  does  not  reipiire  cleaning  before  being  shipped  to  the 
companv’s  customers  in  this  conntrv  and  some  foreign  lands. 

Using  an  explosixes  loading  ratio  of  1  lb.  of  Red  H®(' 
pt'rmissible  powder  to  each  1 1  tons  of  coal  in  place,  a  large 
percentage  of  lump  sizes  of  coal  is  obtained.  This  is  impor¬ 
tant  to  the  snccessfnl  operation  of  this  mine  because  the 
great  majority  of  the  companv’s  customers  specify  lump  coal. 

Please  turn  to  page  .>3. 

‘lU-g.  U.  S.  Bat.  OH. 


MORE  AIR  POWER!  MORE  FOOTAGE!  MORE  PROFITS! 


Le  Roi-CLEVELAND  Sinkers  ore  Qvall- 
oble  in  sizet  from  18  to  80  lbs.,  with 
advantages  you  wont.  They  use  less  air. 
They're  easy  to  handle — operators  don't 
fire  easily.  And  they  have  what  it  takes 
to  drill  more  feet  per  shift:  Strong  rota¬ 
tion.  Powerful  blow.  High  drilling  speed. 


Tractoir  is  a  combinotion  35-hp  tractor  and  105-cfm 
compressor  that  takes  air  power  anywhere.  Here,  it  op¬ 
erates  two  le  Roi-CLEVELAND  backfill  tampers.  Can  also 
be  used  for  breaking,  drilling  —  and,  when  equipped 
with  front-end  loader,  for  digging,  loading,  lifting,  back¬ 
filling,  snow-plowing,  etc.  This  way,  Tractair  cuts  costs 
and  saves  you  the  extra  expense  of  special  equipment. 


Le  Roi-CLEVELAND  DR30  Wagon  Drill  puts  deep 
holes  down  faster,  with  less  air,  than  any  other  wag¬ 
on  drill  available.  Uses  4"  bore  Le  Roi-CLEVELAND 
Drifter,  Has  strong  rotation,  powerful  hole-cleaning 
ability,  and  high  drilling  speed  with  big  bits.  For 
shallow  holes,  the  lightweight  Le  Roi-CLEVELAND 
OR34  is  available. 
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Le  Roi  Airmaster  Compressors 

.  snd 

Le  Roi-CLEVELAND  Air  Tools 


There  are  9  sizes  of  Airmasters  — 

and  14  models — ranging  from  60  cfm  fo 
600  cfm.  A  600-cfm  diesel  unit  is  shown 
here.  It's  got  the  capacity  to  operate 
two  deep-hole  wagon  drills  with  plenty 
of  air  to  spore  for  other  tools. 

Every  Airmaster  is  powered  by  a 
heavy-duty  Le  Roi  engine  designed  es¬ 
pecially  for  compressor  service. 


You  make  the  most  of  air  power — speed 
your  work  and  keep  costs  down  —  when 
you  team  up  Le  Roi  Airmaster  Compres¬ 
sors  and  Le  Roi-CLEVELAND  Air  Tools. 
Here’s  why: 

First  of  all,  a  Le  Roi  Airmaster  gives 


the  air  you  call  for,  ivhen  you  call  for  it. 
Conservative  rating  of  the  Airmaster  engine 
provides  ample  power  reserve  —  for  lower 
fuel  consumption,  less  maintenance,  lower 
operating  costs.  Magneto  ignition  gives  you 
quick,  easy  starting  —  saves  time  —  lets 
you  get  going  faster. 

Now,  the  best  way  to  use  the  low-cost 
air  produced  by  Airmaster  is  to  let  it  power 


Le  Roi-CLEVELAND  Paving  Breakers 

ore  available  in  sizes  from  18  to  80  lbs. 


you  more  air  capacity  for  less  money.  You 
can  get  an  Airmaster  that’s  exactly  right 
for  size  —  one  that’s  not  too  big  or  too 


Le  Roi-CLEVELAND  Air  Tools.  They’re 
built  to  really  take  punishment  —  and  to 
break  more  pavement,  dig  more  clay,  drill 


They  reolly  pack  a  wallop — moke  short 
work  of  breaking  up  the  hardest  con¬ 
crete.  Protective  air  cushion  in  front  end 
assures  long  life.  Well  balanced  for  easy 
handling.  Operators  like  them  —  and 
get  more  done. 


little  for  the  job  to  be  done  —  one  that 
lets  you  do  the  most  work  at  the  least  cost. 
That’s  because  Le  Roi  has  the  industry’s 
widest  range  of  sizes  to  choose  from. 
You’re  ahead  other  ways,  too:  Air- 


more  rock,  tamp  more  fill. 

Enjoy  Le  Roi  air-power  advantages.  Use 
Le  Roi  Airmaster  and  Le  Roi-CLEVE¬ 
LAND  Air  Tools  on  your  next  job  —  and 
watch  costs  drop.  See  your  Le  Roi  distribu- 


master’s  full-pressure  system  delivers  all  tor.  Write  for  latest  bulletins 


MILWAUKEE  14, 
WISCONSIN 

Plants:  MILWAUKEE  •  CLEVELAND  •  GREENWICH,  OHIO 


Nation-Wide  Sales -Service  Network 


ALABAMA;  Birmingham,  Mobile  ~  ARIZONA  Phoenix  _ 
ARKANSAS:  little  Rock  —  CALIFORNIA  Bakersfield,  Long 
Beach,  Los  Angeles,  San  Francisco  —  COLORADO:  Denver, 
Grand  Junction  —  CONNECTICUT  Hartford  —  FLORIDA; 
Jacksonville,  Miami,  Tampa  —  GEORGIA  Augusta,  Decotur^ 
IDAHO.  Boise,  Idaho  Foils,  Tw.n  Falls-- 1 L L INOIS.  Chicago^ 
INDIANA  Indianopolis  — *  IOWA  C'.dar  Rapids,  Des  Moines, 
‘Woterloo  —  KANSAS  Greet  Bend.  Kansas  City,  Pratt,  Wichi  o 
^  KENTUCKY.  Lexington.  Louisville  —  LOUISIANA  New 
Orleons,  Shrevepori  ■—  MAINE  Augusta  —  MARYLAND; 
Baltimore,  Hyottsville  —  MASSACHUSETTS  Hyde  Park.  New¬ 
ton  Highfonds,  Worcester  — MICHIGAN  Detroit,  Grand  Rapids 

—  MINNESOTA  Duluth,  Minneopolis  —  MISSISSIPPI  Jack;on 

—  MISSOURI.  Joplin,  St  Louis  —  MONTANA  Billings,  Greet 
Foils.  Kolispell.  Missoulo  —  NEBRASKA.  Omoho  —  NEW 


HAMPSHIRE  Monchester  —  NEW  JERSEY;  Cranford,  Kingston 
—  NEW  MEXICO'  Albuquerque  —  NEW  YORK:  Albony, 
Binghamton,  Buffolo,  Long  Istond  City,  Newburgh,  Rochostor, 
Sougerties,  Syracuse,  Whitesboro,  Woodside  (l.l.)  —  NORTH 
CAROLINA  Choflotte  —  OHIO  Cincinnoti,  Clevolond,  Colum¬ 
bus,  Dayton.  Toledo  —  OKLAHOMA  Oklahoma  City,  Tulio  — 
OREGON  Portland  — PENNSYLVANIA  Bethlehem,  Horriiburg, 
Philadelphia,  Pittsburgh  —  RHODE  ISLAND;  Providence  — 
SOUTH  CAROLINA  Columbia  —  SOUTH  DAKOTA:  Ropid 
City,  Sioux  Falls  —  TENNESSEE;  Chattonoogo,  Knoxville, 
Mfmphis,  Nashville  —  TEXAS;  Dallos,  El  Poso.  Houston, 
Lubbock,  Son  Antonio  —  UTAH;  Salt  Loke  City  —  VIRGINIA: 
Richmond.  Roanoke  —  WASHINGTON;  S«ottle,  Spokane  — 
WEST  VIRGINIA.  ClarliibufZ.  South  Chorlciton  — WISCONSIN: 
Milwaukee  —  WYOMING:  Coiper. 
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Joseph  II  amilton  Th  om  pson 

PHKSIDKNT 

rHK  M.  A.  HANNA  C:OMI’ANY 


A  Biograpliy 

JOSU’H  H.  THOMl'SON,  OK  J(H‘  TllOIlipSOIl.  ilS  lu*  IS 
known  to  friends,  sits  at  the  eenter  of  one  of  the 
most  signifieant  and  speetaenlar  de\elopments 
now  going  on  in  the  mining  world,  lie  is  not  only 
president  of  The  .\1.  A.  Hanna  (lompanv  with  its  exten- 
si\e  interests  in  eoal,  ore,  doeks,  and  shipping,  hut  he 
is  also  president  of  Iron  Ore  C.'ompanv  of  ('anada,  an 
t)rgani/.ation  through  whieh,  under  Hanna  leadership, 
.^meriean  and  (Canadian  steel  interests  are  eooperating 
in  the  development  of  the  ore  resonrees  of  Labrador. 

From  the  standpoint  of  monev  invested,  the  Labrador 
projeet  ranks  as  one  of  the  larger  mining  ventures  of 
all  time.  It  inelndes  the  eonstrnetion  of  the  longest  rail¬ 
road  built  to  date  in  this  eentnrv.  the  onlv  railroad 
whose  eonstrnetion  was  whollv  depc'ndent  upon  air¬ 
plane  deliveries  of  men,  ecpiipment,  and  materials  to 
the  projeet  loeation. 

In  eoniK'etion  with  its  Labrador  development,  the 
Iron  Ore  Ca)mpanv  of  C'anada  operates  the  largest  pri¬ 
vate  air  lift  in  historv,  having  transporter!  4.5,000  pas- 
.sengers  and  .52,0(K),(K)0  pounds  of  freight  in  19.52  alone. 
Naturally,  Mr.  Thompson  spends  a  great  deal  of  time 
in  and  over  Labrador  —  often  as  mneh  time  as  he  spends 
at  his  desk  in  Cleveland. 

He  joined  The  .\1.  A.  Hanna  C’ompanv  with  a  bank¬ 


ing  baekgronnd,  but  most  of  his  work  with  the  Hanna 
Companv  has  been  in  operations  rather  than  in  finance. 
It  was  his  idea  to  buy  tbe  war  transport  Marine  Robin, 
cut  it  into  sections  on  the  East  C^oast,  reassemble  and 
reconstruct  it  on  the  Great  Lakes,  and  thus  give  to 
lake  shipping  the  largest  vessel  sailing  on  fresh  water. 
The  ship  now  bears  the  name,  and  (jiiite  appropriately, 
Joseph  //.  Thompson. 

Joe  Thompson  was  born  in  Nashville,  Davidson 
Camntv,  Tennessee,  October  29,  1900.  His  father,  for 
whom  he  was  named,  was  also  a  banker.  Joe  prepared 
for  college  at  Georgetown  Preparatory  Sehool  in  W'ash- 
ington.  D.  C.,  and  upon  graduation,  matriculated  at 
the  Universitv  of  Notre  Dame.  His  attendance  at  the 
Universitv  was  interrupted  in  1918  when  he  enlisted 
in  the  United  States  Marine  Gorps.  .At  Notre  Dame 
his  studies  were  in  the  field  of  commerce. 

His  first  emplovment  was  with  the  Union  Trust  Cami- 
panv  of  (develand,  where  for  over  eight  vears  he  ad¬ 
vanced  through  various  banking  positions.  In  1929, 
he  made  the  first  of  several  moves  to  other  banking 
institutions  in  C.'leveland  —  serv  ing  first  as  vice  president 
of  the  Cleveland  Trust  (.'ompanv,  then  later  as  vice 
president  of  the  National  Gitv  Bank  of  (develand.  In 
19.36,  he  becanu'  first  v  ice  president  of  the  National 
C>itv  Bank  of  Cleveland.  He  joined  The  M.  A.  Hanna 
Camipanv  in  19.37,  and  was  elected  president  in  19.52. 

In  addition  to  his  duties  as  chief  administrative  offi¬ 
cer  of  The  M.  A.  Hanna  Company,  Joe  Thomp.son  is 
chairman  of  the  board  of  directors.  Hanna  Coal  &  Ore 
(corporation;  president  and  director  of  Butler  Brothers, 
Hanna  Iron  Ore  C’ompany,  Hanna  Ore  Mining  Com¬ 
panv,  and  of  Iron  Ore  Companv  of  Canada.  He  is  a 
director  of  .American  Ship  Building  (aimpanv.  National 
Steel  (Corporation,  and  National  Cit\’  Bank  of  Cleveland. 

His  clubs  include  the  Union,  the  Tavern,  and  the 
Kirtland  (Conntrv  in  Cleveland;  the  Dnquesne  in  Pitts¬ 
burgh;  and  the  Bolling  Bock  in  Ligonier,  Penn.sylvania. 

Joseph  Hamilton  Thompson  married  Elizabeth  Lacey 
on  September  21,  1921,  in  Nashville,  Tennessee.  They 
have  two  daughters:  Lacey  Thompson  Neiihans  and 
Marv  Thompson  (Clark.  The  family  home  is  on  Metcalf 
Hoad,  W  illoughby,  Ohio. 

Like  many  other  successful  executives,  Mr.  Thompson 
finds  relaxation  from  the  demands  of  his  diversified  busi¬ 
ness  interests  in  outdoor  sports  of  all  kinds,  witb  partic¬ 
ular  emphasis  on  hunting  and  fishing,  golf,  and  tennis. 


THE  EXPLOSIVES  ENGINEER  ★  DEVOTED  TO  INCREASING  EFFICIENCY  AND 
SAFETY  IN  THE  MINING,  Ql  ARRYING,  AND  CONSTRUCTION  INDUSTRIES 

Editorial 


Dynamite  Consumption  In  1952 
lilstaKIlsIiecI  New  R  ec<»rcl 

Pifliiniiiarv  estimates  indicate  that  the  eonsiimption  of 
dynamite  in  the  Uniti'd  States  in  1952  approximated  726,- 
(KKMKK)  pounds.  This  huge  total  repre.sents  the  large.st  con¬ 
sumption  in  any  one  year  to  date,  an  increase  of  7,(X)(),(KK) 
pounds  o\ ci  the  pre\  ions  r«‘cord  total  f)f  719,(KK),()(M)  pounds 
consJimed  in  1951. 

An  analysis  of  the  1952  dynamite  consumption  figure 
re\eals  that  the  mining  of  coal  rerpiired  32.6  per  cent  of 
the  total  —  about  three-(juarters  in  underground  mines  and 
one-(juarter  in  strip  mines.  .Metal  mining  consumed  21  per 
cent,  much  of  which  was  used  in  the  open-pit  mining  of 
copper  and  iron  ore.  The  production  of  nonmetallic  min¬ 
erals,  including  stone  from  mines  and  fjnarries  for  indu.strial 
u.ses,  accounted  for  22.7  p(‘r  cent,  (.'onstruction.  inclnding 
seismic  exploration  acti\  ities  and  the  reco\  ery  of  petroleum 
products,  used  21. S  per  cent.  Other  uses,  not  segregated 
into  specific  classifications,  rerpiired  1.9  per  cent. 

Forecasts  for  19.53  indicate  that  prodiiction  schedules  of 
industry  in  general,  and  the  mineral  industry  in  particular, 
will  he  continued  at  or  near  the  pre.sent  high  le\  els.  pAplo- 
si\f.s  manufacturers  can  he  depended  upon  to  maintain  an 
nninterrupted  flow  of  dynamite  to  the  nation’s  mines,  <juar- 
ries.  and  construction  projects  to  meet  the  (hanands  of  their 
ojierating  programs. 

Nllneral  Production  at  Highest  Rates 
In  History 

'I'he  U.  .S.  Bureau  of  Mines’  year-end  summary  r(>yeal.s 
that  the  mineral  industry  iu  the  United  States  continned 
to  operate  in  19.52  at  the  highest  production  rates  in  history. 
The  total  \  alue  of  last  y(*ar’.s  production  approximated  $13.5 
hillion,  tlu'  same  as  19.51. 

The  output  of  most  of  the  minerals  showed  increases, 
notably  crude  petroleum  and  aluminnm.  The  petroleum 
producers  registered  another  record  year  with  2.3  hillion 
harrels  of  crnde  \  alued  at  tlu'  wells  at  $5.8  hillion,  repre- 
siMiting  more  than  40  per  cent  of  the  value  of  all  minerals 
produeed  in  this  country  last  year.  .Muminum  output 
recorded  a  spectacular  advance  of  12  per  cent  over  the 
1951  prodnction  figure. 

4  he  increases  vvtae  offset,  however,  hy  declines  in  the 
prodnction  of  coal  and  iron  ore.  Bitnminous-coal  was  down 
1.3  per  cent  from  tlu“  19.51  figure,  accounted  for,  primarily, 
hv  a  two-month  work  stoppage  in  the  steel  mills  and  a 
decline  in  overseas  exports.  Anthracite  was  6  per  cent  helovv 
the  1951  fignr«',  with  a  decrease  in  export  business  a  contrih- 
uting  factor.  The  supply  of  iron  ore  in  1952  vyas  reduced 
as  a  result  of  the  shutdown  t)f  the  steel  plants.  This  hronght 
about  a  lu'av  v  loss  of  production  during  the  peak  of  the 
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mining  season.  Extraordinary  effort  on  the  part  of  the  pro¬ 
ducers  helped  in  overcoming  the  effects  of  the  shutdown, 
and  ade(juate  stocks  of  ore  were  made  av  ailable  for  Lower 
Lake  consumers’  w  inter  needs. 

.\t  present,  the  country  is  operating  at  a  consistently  high 
value  of  output.  The  requirements  of  industry  and  the 
demands  of  our  defense  program  indicate  a  continuance  of 
high  production  rates  for  an  indefinite  period. 

1953  Ooal  Show  In  dcvclancl 
May  11  throu^li  May  14 

Tlu‘  19.53  (Convention  and  fcCxposition  of  the  .American 
Mining  (Congress  will  be  held  in  (Cleveland,  Ohio,  May  11 
through  14,  with  headcpiarters  iu  the  Public  .Auditorium. 
Milling  uu'ii  and  manufacturers’  repre.sentativ es  from  all 
ov  er  the  country,  and  some  foreign  lands,  will  get  together 
for  discussions  of  what  has  been  done,  how  it  was  done, 
and  what  the  future  mav'  hold. 

The  program  has  been  arranged  by  practical  operators 
and  manufacturers  of  mining  equipment,  machinery,  and 
materials,  with  H.  E.  .Salv  ati,  president  of  Island  (Creek  (Coal 
(Company,  as  committee  chairman.  .At  the  convention  ses¬ 
sions  and  special  group  meetings,  leaders  of  the  industry 
will  talk  on  practical  mining  problems  and  related  subjects, 
to  be  followed  bv'  a  cpiestion-aud-answer  period. 

Practically  ('vaTythiug  that  mamifacturers  have  to  offer 
for  the  safe  and  economical  mining  and  preparation  of  coal 
will  be  on  display  in  the  huge  auditorium,  much  of  it  in 
actual  operation.  Several  large  exhibits  will  be  shown  on 
the  outside.  Trained  technicians  with  wide  experience  in 
mines  and  preparation  plants  will  be  on  hand  to  answer 
(juestions  and  to  discuss  particular  problems. 

With  a  capacity  crowd  expected,  lu)tel  accommodations 
will  be  at  a  premium.  All  re.serv  atious  are  being  handled  by 
the  Cleveland  Housing  Bureau,  .51 1  Terminal  Tower,  Clev  e¬ 
land  1.3,  Ohio.  If  von  plan  to  attend  this  four-dav  con¬ 
vention  and  exposition,  and  have  failed  to  make  a  hotel 
reservation,  we  urge  you  to  communicate  with  the  Housing 
Bureau  without  delay. 

Don*  ts  for  Haeplosives  lasers 

Don’t  store  explosives  anywhere  except  in  a  magazine 
which  is  clean,  dry.  well-v  entilated,  properly  located,  sub¬ 
stantially  constrnch'd.  and  securely  locked. 

Don’t  allow  leaves,  grass,  brush,  or  debris  to  accumulate 
within  twenty-five  feet  of  an  explosiv  es  magazine. 

Don’t  allow  persons  under  eighter'n  years  of  age  to  handle 
or  use  explosives,  or  to  be  pre.sent  where  explosives  are 
being  handled  or  used. 

Don’t  leave  explosives  lying  around  where  children  can 
get  them. 
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UNITED  STATES  VANADIUM’S 

TUNGSTEN  MINE 

IN  CALIFORNIA 


A  summary  of  mining  and  milling  operations  that  mahe  p<»ssi  hie 
a  procJueti<»n  of  more  than  tI5t)  tons  of  ore  a  day 

KOBKR  r  LKK  BKUMK* 


Nor  long  ago,  tungsten  ore  was 
\  irtnallv  a  drug  on  the  market, 
the  mineral  that  nol)odv  wanted.  Re- 
eent  advanees  in  aviation  design,  par- 
tienlarlv  in  jet  engines,  liave  reversed 
tlie  trend.  Tungsten  is  now  heeoming 
more  eagerly  sought  after  tlian  gold. 

The  Far  Fast,  once  the  source  of 
much  of  the  a\  ailahle  tungsten,  is  now 
rilled  out.  .\s  the  demand  for  tungsten 

“8258  .Melrose  Avctiiie 
llollwvood  40,  C^ilifornia 


increases,  it  is  natural  that  .America 
should  turn  to  its  domestic  resources. 
It  is  e(juallv'  natural  that  the  com¬ 
panies  which  continued  operations 
during  the  slack  periods  should  now 
reap  the  benefits. 

This  is  one  of  the  reasons  United 
.States  A’anadium  Company’s  tungsten 
mine  at  Pine  Creek,  California,  is  so 
successful.  Today,  more  than  30  per 
cent  of  the  nation’s  out|mt  comes  from 
this  mine.  Located  in  the  high  Sierra 


.Nevada,  25  miles  above  Bishop,  (>ali- 
fornia,  the  mine  has  a  long  historv, 
during  which  time  methods  of  produc¬ 
tion  have  been  perfected. 

The  exact  date  when  the  property 
was  discovered  is  not  known.  M.  B. 
Sherwin,  an  early  C'alifornia  snr\evor, 
spent  many  years  prospecting  along 
the  rocky  ridges  of  the  Sierras.  On  one 
of  his  trips,  he  located  tlie  Pine  (’reek 
mine  as  a  silver-lead  mine.  Ilis  interest 
did  not  last  and,  as  a  result,  activities 
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DIAMOND  DKILIJNG:  Two  miners  operat¬ 
ing  diamond  drills  are  drilling  holes  for 
blasting  in  a  drift  near  the  top  of  a  stope. 


at  the  site  were  ol  short  iluratioii. 

In  1916,  the  mine  was  reopened  l)y 
two  otlier  prospectors,  Spronie  and 
\’anghn.  The  samples  they  hronght 
to  Cooper  Shaplev,  the  local  assayer. 
ran  \V();j  —  the  mineral  scheelite. 
As  a  resnlt  of  the  assays,  Shapley  be¬ 
came  interested  in  the  property  and, 
in  the  same  vear,  he  promoted  the  for¬ 
mation  of  Pine  Creek  Tungsten  Com¬ 
pany.  Unfortunately,  the  yenture  was 
ill-fated,  for  in  1919  the  tungsten  mar¬ 
ket  hit  a  slump.  With  no  outlet  for  its 
product,  the  company  was  forced  to 
close  the  mine. 

The  mine  la\’  idle  until  1924  when 
it  was  reopened  by  Tungsten  Products 
Company.  This  firm  constructed  a 
12.5-ton  mill  and  began  the  production 
of  scheelite  and  copper  concentrates. 
Production  at  the  mine  began  to  in¬ 
crease,  and  in  192.5  the  company  pro- 
tlnced  24,98.3  tons  of  ore.  No  effort 
was  made  by  the  operators  to  push 
production  beyond  that  figure,  their 
principal  concern  being  a  greater  per- 
eentage  of  recoyery.  Beginning  with 
()..5.3  per  cent  W'O.t  in  1925,  they  hit 
a  high  of  0.64  per  cent  in  1926.  Shortly 
afterward  the  tungsten  market  again 
hit  a  slump  and  the  mine  was  closed. 

I’.S.V.’s  Pine  C.'reek 
Operations  Began  in  1936 

Again  the  mine  lay  idle  and  re- 
maiiK'd  so  for  the  next  ten  years.  In 
1936,  United  States  Wmadium  (’om- 
pany  accpiired  the  property.  For  sey- 
eral  years  U.S.W’s  crews  worked  in  the 
existing  high-altitude  open  pits  at  the 
top  of  the  mountain  range.  Eyentually, 
the  company  droxe  an  adit  at  an  alti¬ 
tude  of  1(),8(K)  ft.  This  was  the  first 
tunnel  operation  at  Pine  Creek  and 
was  designated  “A”  h'xel. 

By  1941,  when  A  lexel  was  in  full 
production,  a  manpower  shortage 
gripped  the  nation  and  its  effects  xx  ere 
felt  at  Pine  Creek.  U.S.\’.  shifted  from 
shrink  stoping  to  diamond-drill  blast¬ 
hole  methods  to  compensate  for  tlu' 

EXPLORATOHY  DHII.I.ING:  Exploratory 
drilling  is  u  continuous  operation  in  all  sec¬ 
tions  «»f  the  mine.  The  work  is  done  bv  a 
local  concern  under  contract. 
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f  lack  of  skilled  miners.  The  change 

[  worked  well.  Even  with  less  man¬ 

power,  the  crews  rapidly  outran  the 
i  companv’s  dexelopment  work.  Explor- 

'  atorv  crews  began  a  search  for  new  ore 

'  bodies.  In  ilrilling  operations  below  \ 

level,  thev  found  a  rich  extension  of 
the  lower  ore  bodv. 

Plans  were  made  to  develop  this 
bodv  and,  bv  1943,  U.S.V.  was  ready 
to  begin  the  driving  of  a  new  adit  at 
an  elevation  of  9,3(K)  ft.,  1,5(K)  ft.  below 
A  level.  The  development  of  the  lower 
le\el,  called  “Zero”  level,  was  not 
planned  to  supplant  A  l(>\  el  operations, 
but  to  augment  them.  The  crushing 
plant  and  an  adjacent  building  were 
located  at  .A  level  and  work  was  to 
continue  there. 

Fire  on  “.A”  Level 

On  Februarv  6.  1949,  fire  broke  out 
at  .A  level.  Heaw  snows  blocked  all 
attempts  to  get  fire-fighting  equipment 
to  the  blazing  area.  The  fire  threatened 
to  sweep  into  the  mine,  and  shed  build¬ 
ings  leading  to  .A  level  adit  were  de¬ 
molished  to  save  the  mine.  Even  this 
(piick  action  failed  to  keep  the  flauK's 
from  destroying  loading  terminals  and 
adjacent  buildings. 

.After  the  damages  from  the  fire  had 
been  thoroughly  investigated,  U.S.A’.’s 
management  personnel  decided  to 
abandon  operations  at  .A  level.  .At  the 
same  time,  they  set  up  a  program  for 
the  construction  of  additional  struc¬ 
tures  on  Zero  lex  el  to  pro\  ide  facilities 
b)r  expanded  operations  in  the  futurt'. 

Since  the  completion  of  preliminar\’ 
work  in  19.51,  United  States  A’anadium 
has  advanced  developiiK'ut  at  exerv 
opportunity.  .As  the  market  for  tung¬ 
sten  grt'w.  Pine  Creek  mine  was  ready 
to  keep  pace  with  tlu*  increased  dt‘- 
mand.  It  was  this  faith  in  the  future 
that  made  possible  its  present  produc¬ 
tion  of  more  than  fi.50  tons  of  ore  a  dav. 

Pine  Creek’s  Ore  Bodies 

The  tungsten  deposit  at  Pine  Creek 
is  of  the  contact  nK'tamorphic  type, 
with  scheelite-bearijig  tactite  lying  be¬ 
tween  granite  and  limestone.  The 
strike  of  the  ore*  bodv  is  north-south, 
with  granite  to  the  west  and  limestone 
to  the  east.  The  contact  zone  consists 
of  garnet-diopside  tactite,  quartz,  and 
quartz-feldspar  minerals. 


SIA'SIIINCi  .MI'C:K:  .Muck  is  slushed  from  the  bottom  of  scram  drifts  to  Chinaman  chutes 
by  means  of  .50-hp.  double-drum  sliisher  hoists. 


FEKDINti  \  GRIZZLY:  Mine  cars  filled  with  ore  are  unloaded  at  the  rotarx-  dumper  for 
deposit  into  a  hopper  feeding  to  a  grizzly. 
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THE  CON^■EYOR  BELT:  After  passing  through  a  jaw  crusher,  the  ore  is  discharged  onto  a 
conveyor  belt  for  delivery  to  the  storage  bin. 


THE  THAM  LINE:  Below  the  storage  bin,  tbe  ore  is  fed  by  pan  feeders  into  I'i-ton  tram 
buckets  for  the  long  aerial  trip  to  the  mill. 


.\lthough  the  bodies  are  irregular  in 
size  value,  they  are  large  enough  to 
he  mined  separately.  They  have  sharp 
limits  and  do  not  seem  bordered  by 
large  tonnages  of  marginal-grade  ore 
bodies.  Scheelite  is  the  major  tungsten 
mineral  at  Pine  Creek,  but  consider¬ 
able  tungsten  occurs  in  powellite 
('a(  Mo,W  )()4.  Molybdenite  is  present, 
as  is  chalcopyrite  containing  gold  and 
silver,  and  the  copper  minerals.  Be¬ 
cause  the  ore  is  rich  in  such  minerals, 
the  Pine  Creek  story  is  hvofold.  It  is  a 
storv  of  careful  mining  practices,  sup¬ 
plemented  by  an  excellent  develop¬ 
ment  program  plus  a  high  recovery  in 
the  company’s  mill. 

Mining  Operations 

The  first  part  of  the  story  begins  at 
the  mine.  Development  of  the  lower 
ore  body  began  with  the  adit  at  Zero 
lev’el.  Initially,  the  driving  of  the  adit 
was  done  by  contract.  Later,  the  com¬ 
pany  took  over  the  w'ork.  When  the 
adit  had  been  driven  7,000  ft.  from  the 
pt)rtal,  at  a  point  almost  directly  below 
.A  level,  compressor  stations  and  ma¬ 
chine  shops  were  located  in  excava¬ 
tions  in  the  rock. 

Development  work  and  mining  oper¬ 
ations  started  at  the  sill  of  Zero  level 
and  progressed  rapidly  until  today 
there  are  seven  stopes  in  operation. 
Beginning  at  an  elevation  of  9,434  ft. 
and  extending  almost  600  ft.  to  the 
“900”  level,  the  stopes  will  soon  be 
augmented  bv  additional  raises  which 
will  connect  the  lower  level  workings 
with  the  older  A  level. 

Of  the  seven  stopes  now'  in  opera¬ 
tion,  six  are  open  stopes  and  one  is 
a  shrink  stope.  Four  large  stopes,  rest¬ 
ing  at  the  9,434-ft.  altitude,  and  extend¬ 
ing  more  than  200  ft.  above,  mav  be 
considered  as  major  stopes.  These  are 
inter-connected  with  a  series  of  scram 
drifts  and  cross  drifts  to  carrv  the 
mined  ore  to  loading  points.  Abo\e 
these  major  stopes,  smaller  stopes  feed 
into  scram  drifts  and  then  directlv  to 
the  lower  stopes. 

Exploratorv  drilling  is  proceeding  in 
all  sections  of  the  mine.  It  has  been 
let  by  contract  to  Palmer  and  Decker 
of  Bishop,  California.  .All  other  mining 
work,  including  development  and 
blast-hole  drilling,  is  handled  by  U.S.V. 
crew's.  -At  the  time  of  the  w'riter’s  visit. 
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SECTION  OF  OPERATIONS  ABOVE  ZERO  LEVEL 
PINE  CREEK  MINE 


FAITH  IN  THK  FUTl'KK 

Since  the  eoinpletioii  of  |)relimiiiarv  work  at  Fine  (]ieek  mine  in  1951,  United 
States  \'anadinm  (’oinpanv  has  adxaneed  development  activities  at  e\erv  oppoi- 
tnnitv,  as  indicated  in  this  isometric  drawing.  As  the  market  for  tungsten  grew. 
Pine  Crec'k  mine  was  readv  to  keep  pace  with  increased  demand.  Tin’s  faith  in  the 
future  made  possihh'  its  presiMit  mill  jirodnction  of  more  than  650  tons  of  ore  a  day. 
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Sublevel  Drift  136S 


IN  THE  MILL:  Diagonal-deck  tables,  in  foreground,  separate  coarse  scheelite  from  other 
minerals  for  further  grinding.  Digesters  and  filters  are  visible  at  upper  right. 


thcv  were  workini'  on  the  incentive 
pav  system,  wiiicli  the  company  and 
the  emploves  feel  produces  better 
working  conditions  for  the  men. 

Ring  drilling  is  the  predominant 
method  of  mining  sublevel  stopes. 
Half-circle  ring  patterns  from  both  the 
sides  and  bottoms  of  snhle\  el  drifts  are 
used.  Two  of  the  sublevel  drifts  being 
worki'd  were  selected  for  inclusion  in 
this  article  as  being  typical  of  the  com¬ 
pany’s  procedures.  The  two  chosen 
were  sublevel  drift  14.58  and  sublevel 
drift  1.3r>S. 

Sublevel  Drift  1458 

Sublevel  drift  14.58,  at  an  elevation 
of  9,.5(K)  ft.,  feeds  direct  into  1.5.58  stope, 
one  of  the  four  major  stopes.  It  was 
drilled  with  27  diamond-drill  holes 
ringed  around  the  left  side  of  the  drift, 
from  angles  of  plus  71  degrees  to  minus 
SO  degrees.  The  holes  were  from  75  ft. 
ill  depth  at  plus  71  degrees  to  37  ft.  iu 
depth  at  minus  SO  degrees.  Crews 
drilled  1,930  ft.  of  holes  lor  a  blast, 
averaging  40  ft.  of  hole  per  bit.  This 
is  about  av  t'iage  throughout  the  mine. 

Drifter,  stoper.  and  jackleg  drills  are 
list'd  in  the  mine.  Two  kinds  of  drill 
stei'l  and  bits  are  used  with  the  jackleg 
thills.  Tht*  first  type  is  mauufacturetl 
iu  l’.S.\'.’s  shops  from  tloiiblt'-tliamontl 
crucible  htillovv  tlrill  steel  with  detach¬ 
able  l^H-iii.  crtiss  bits  and  cbisel  bits. 
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Tht'  sectmd  tvpt'  is  steel  chisel  bit 
integral  hex.  In  in.  The  drifters  use 
lit  round  crucible  allov  drill  .steel 
threaded  with  1 15  threads.  The  stopers 
use  1-in.  hex.  allov  drill  steel  with  115 
threads  and  l?N-in.  bits. 

.\ir  for  the  tiperation  of  etpiipment 
at  all  lev  els  is  supplied  bv  twt)  compres¬ 
sors  located  on  Zt'rt)  level,  one  of  .3,0(K)- 
c.f.m.  capacity’  and  the  otht'r  of  2,000- 
c.f.m.  caj)acitv.  They  are  operatetl 
frtim  a  4.100-vt)lt  lint'  supplied  bv  a 
local  powt'r  compaiiv. 

Drilling  and  Blasting 

III  sublevel  drift  14.58.  the  holt's 
tlrilled  near  tlu'  bottom  of  the  round, 
at  minus  80  tlt'grt'es,  vvert*  .85  ft.  deep. 
Nt'art'r  the  centt'r  of  the  rtmml,  at 
minus  .5  tlegret'S,  tht'V  were  06  ft.  deep. 
.At  the  top  t)f  the  roiiiid.  at  plus  71  dt'- 
grt't's,  the  htilt's  vvert'  .37  ft.  tlt't'p.  Tht'v 
vvt're  loatlt'tl  with  chargt's  of  semi- 
gelatin  dviiamitt'  iu  1,'m  bv  12-iu.  car- 
tritlges,  tin  a  ratio  of  apprtiximatelv  0.4 
of  a  poiiiitl  of  dviiamite  pt'r  ton  of  rtick 
iu  the  solitl.  Kach  charge  was  primt'tl 
with  a  short-pt'i  iod  tlt'lav  elt'ctric  blast¬ 
ing  cap.  All  charges  vv  t're  stt'inmed  to 
the  collar.  W’ht'ii  ready  to  fire  a  blast, 
the  leg  wires  tif  the  caps  vvt're  con¬ 
nected  in  series.  Fragmentation  from 
the  primary  blasts  has  bt't'n  consist- 
entlv  excellent. 


Sublevel  drift  1368,  located  directly 
above  15.58  stope,  feeds  intt)  a  smaller 
stope,  number  1358,  which,  in  turn, 
feeds  into  1.5.58  stope.  Rounds  for  blast¬ 
ing  in  sublevel  drift  1.368  were  drilled 
at  the  bottom  of  the  drift,  extending 
half  the  distance  up  the  wall  on  each 
side.  A  round  comprised  26  holes  ex¬ 
tending  horizontally  on  each  side.  .At 
plus  511  degrees,  the  holes  were  37  ft. 
deep;  at  90  degrees,  the  hole  depth 
was  35  ft.  .All  of  the  holes  were  loaded, 
primed,  and  detonated  in  a  manner 
similar  to  the  procedures  already  de¬ 
scribed  for  blasting  opt'rations  on  sub¬ 
level  drift  14.58.  Primarv  blasts  are 
fired  from  a  central  control  panel  lo¬ 
cated  in  a  lower  drift.  AVhen  not  ln'ing 
used  to  fire  a  blast,  the  control  panel 
is  locked  and  the  blasting  foreman  has 
the  only  kev. 

U.S.A  .’s  management  personnel  feels 
that  the  methods  of  drilling  and  blast¬ 
ing  in  list'  at  Pine  CTeek  offer  sevf'ial 
advantages.  One  outstanding  example 
is  the  employment  of  short-period 
delay  electric  blasting  caps  to  detonate 
the  dynamite  charge  in  jn  imarv  blasts. 
Results  indicate  that  thev  have  made 
possible  better  initial  fragmentation 
and,  at  the  same  time,  thev  have  prac¬ 
tically  eliminated  secondary  blasting 
at  the  scram  drift  level. 

In  general,  ring-drilling  opi'iations 
begin  when  three  slots  are  drilh'd  in 
an  ore  body.  Sublevel  drifts  are  fanned 
out  at  right  angles  to  the  slots.  The 
ring  drilling  begins  at  the  two  end 
slots  and  retreats  toward  the  center 
raise.  When  ring  drilling  was  first 
used,  tlu*  burden  iK'tween  rings  was 
4  ft.  with  6-ft.  spacings  betwet'ii  the 
backs  of  the  holes.  This  was  later 
changt'd  to  5  ft.  and  7  ft.  respectively. 
At  the  prt'.sent  tinu'.  a  system  of  offset 
rings  with  a  2)2-ft.  burden  and  14-ft. 
spacings  is  list'd. 

Develojmu'iit  work  proct't'ds  differ¬ 
ently  from  ring-drilling  procedure- 
holes  are  drilh'd  1?«  in.  in  diameter. 
6  ft.  dt'i'p.  A  round  consists  of  46  to 
.55  holes  drilh'd  in  9  bv  9-ft.  head¬ 
ings.  The  average  number  of  holes  pt'r 
rtiund  is  48. 

Long-hole  drifter  drilling  was  irsetl 
experimentally  in  the  early  stages.  .At 
pre.sent  it  is  list'd  tinlv  in  narrow  ore. 

( (hintiniied  on  page  .58) 
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A  90-MILE 

WATER  PIPELINE 

IN  WEST  TEXAS 


Thk  rapid  growth  of  coininunities 
ill  arid  sections  in  the  western  part 
of  Texas  and  New  Mexico  has  caused 
a  serious  water  shortage.  To  meet  the 
emergency,  the  Colorado  River  Mu¬ 
nicipal  Water  District  of  Rig  Spring, 
Texas,  has  set  up  an  ambitions  pro¬ 
gram  of  pipeline  construction  projects 
designed  to  bring  additional  supplies 
of  water  to  these  dry  areas  in  the  south¬ 
west.  One  such  project  recently  com¬ 
pleted  involved  the  excavation  of  a 
trench  and  the  laying  of  a  pipeline 
in  it  for  a  distance  of  90  miles  to  bring 
water  from  a  newly  made  lake  near 
Snvder,  Texas,  to  the  cities  of  Big 
Spring  and  Odessa.  .\11  construction 
work  on  the  project  was  done  by  Sira- 
.McKen/ie  Con.strnction  Companv,  a 
combination  of  Ben  Sira  &  CJompanv, 
of  Dalla.s,  and  McKenzie  Construction 
(’ompanv,  of  San  .\ntonio. 


Special  Drilling  Equipment 

Starting  at  the  Odessa  end  and  pro¬ 
gressing  eastward  to  Big  Spring,  the 
right-of-way  was  cleared  and  a  trench 
was  excax  ated  to  a  depth  of  5  ft.,  with 
a  minimnm  bottom  width  of  4.25  ft. 
In  28  of  the  first  40  miles  of  work  prog- 
rt'ss,  a  formation  of  caliche  limestone 
iinbt'dded  with  layers  of  hard  flint  was 
encountered,  necessitating  drilling  and 
blasting  operations.  Holes  for  blasting 

"Hercules  Powder  Companv 
Joplin,  Missouri 


HOLES  FOR  BL.4STIN’G:  Two  wagon  drills  mounted  on  a  drill  carriage  especially  built  by 
the  contractor  were  kept  busy  putting  down  holes  for  blasting  rock  along  the  trench  line. 
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LOADING  DYNAMITE  CHARGES: 
Eoremun  “Slim”  Ckichrun  und  his  help¬ 
ers  attend  to  the  loading  of  charges 
of  Hereomite  4  dynamite  into  the 
drill  holes. 


DYNAMITE  IN  ACTION:  Results 
from  primars’  blasts  were  particu¬ 
larly  gratifying,  and  mile  after  mile 
of  trench  was  excavated  without 
redrilling  or  rehlasting. 
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the  rock  were  drilled  with  two  Gard- 
ner-Deiiver  Model  99  wagon  drills 
mounted  on  a  carriage  designed  and 
built  by  the  contractor  especially  for 
this  project.  This  drill  carriage  made 
possible  the  drilling  of  a  staggered  row 
of  holes  with  irregular  spacings,  or  a 
straight  line  of  holes  with  uniform 
spacings,  to  conform  with  the  varia¬ 
tions  in  the  rock  formations  along  the 
trench  line.  The  drills  were  etpiipped 
with  IJf-in.  Timken  steel  and  2'i  and 
2)f-in.  Timken  detachable  bits.  Air  for 
the  drills  was  supplied  by  a  Gardner- 
Denver  5(K)-c.f.m.  compressor.  The  di¬ 
ameter  of  the  drill  holes  was  2'A  or  2*4  in. 
with  the  depth  ranging  from  2  to  7  ft., 
depending  upon  the  rock  encountered. 


Loading  the  Explosives 

llercomite*'  4,  in  1/4  by  8-in.  car¬ 
tridges,  and  Hercomite  Bag  Powder 
were  loaded  into  the  drill  holes,  with 
charges  based  on  an  explosives  loading 
ratio  of  1.2  lbs.  of  Hercomite  per  cu.  yd. 
of  rock  in  the  solid.  Each  charge  was 
primed  with  Hercules®  Electric  Blast¬ 
ing  Gaps  with  6  and  8-ft.  leg  wires. 
Blasts  were  fired  with  a  50-hole  blast¬ 
ing  machine.  In  some  cases,  mats  were 
placed  over  loaded  holes  to  prevent 
anv  of  the  blasted  rock  from  Hying. 
When  this  procedure  was  necessary, 
Primacord  was  used  as  the  priming 
agency  for  the  dynamite  charges. 

The  results  from  the  blasts  were  par- 
ticularlv  gratifying.  Mile  after  mile 
of  the  trench  was  excavated  in  the 
rock  sections  without  secondary  blast¬ 
ing,  or  the  redrilling  and  reblasting 
of  high  spots. 


EXC.W.4TING  BL.4STED  KOC.'K:  Skillful  drilling  and  blasting  techniques  siniplifieci 
excavation  with  a  Model  60.5  Koehring  equipped  with  a  l*i-cu.  yd.  hackhoe. 


Soft-Ground  Operations 

In  areas  where  no  rock  was  found, 
or  when  overburden  had  to  be  re¬ 
moved  from  rock,  excavation  was  ac¬ 
complished  by  means  of  a  Model  51 
Buckeye  wheel-type  ditcher.  In  the 
rock  sections,  excavation  was  handled 
bv  the  emplovment  of  a  Model  605 
Koehring  with  a  l?»-cti.  yd.  hackhoe. 
In  these  latter  areas,  it  was  not  unusual 
to  excavate  up  to  1.800  ft.  of  trench 
in  a  ten-hour  xvork  day. 

The  pipe  laid  in  the  bottom  of  this 
90-mile  trench  consisted  of  31..52-ft. 
sections  of  steel  cylinder  pressure  pipe. 


WHEEL-TYPE  DITCHER:  In  areas  free  from  rock  and  in  rock  sections  where  overburden 
had  to  be  removed,  excavation  was  accomplished  with  a  Model  51  Buckeye  wheel-tvpe  ditcher. 


27  in.  and  33  in.  in  diameter,  lined 
inside  and  outside  with  concrete.  It 
was  manufactured  and  delivered  to  the 
job  by  United  Goncrete  Pipe  Gorpora- 
tion  of  Big  Spring,  Texas.  A  .Model  D8 
side-boom  Cat  was  used  for  laving  the 
pipe,  and  a  Model  D7  angle-dozer  was 


utilized  iu  the  backfilling  operations. 

The  principal  operating  etjuipment 
used  on  the  project  included  a  Model 
D8  CJat  and  an  ,\llis-Chahners  main- 
tainer  for  right-of-way  work;  a  Model 
51  Buckeye  wheel-tvpe  ditcher;  two 
Model  99  Gardner-Denver  wagon 
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FKOFKCT  MANACiEH:  A.  K.  ‘Fappy” 
Martin,  vice  president  nl  tlie  McKenzie  Con- 
striictinn  (.’ninpany,  was  general  manager  of 
operations  on  the  90-mile  pipeline  project. 


drills;  a  Gardiier-Dfii\ er  5(K)-c'.l.in.  air 
comprt'ssor;  a  Model  605  Koehring 
with  l?i-cii.  yd.  hackhoe;  a  .Model  D7 
(]at  for  earryiiig  drills  and  pulling  the 
eoinpressor;  a  .Model  I)S  side-hooin 
(>at  for  lajing  pipe;  and  a  Model  D7 
anele-dozer  for  haekfilling  the  treneh. 


Project  Personnel 

As  indieated  prev  iously,  this  project 
was  eoinpleted  under  the  anthoritv  of 
the  Colorado  River  .Municipal  Water 
District  of  Rig  Spring,  Te.xas,  with  all 
w  ork  done  under  the  direct  supervision 
of  Colonel  E.  \’.  Spence,  manager  of 
operations  for  the  district.  Plans  for 
the  project  were  prepared  hv  Freese 
Nichols,  consulting  engineers,  with 
h('ad(|uarters  in  Fort  W'orth,  Te.xas. 
'I'he  latter  company  was  represented 
on  the  project  hv  .Martin  Rose,  travel¬ 
ing  engineer.  John  Cheatham  was  the 
resident  engineer  on  the  job. 

\.  R.  “Pappy”  Martin,  vice  president 
of  .McKenzie  Constrnetion  C^ompany, 
was  project  manager  for  the  contrac¬ 
tor.  “Our  job  progressed  much  more 
rapidiv  tlian  anticipated,  despite  the 
fact  that  we  ran  into  more  rock  than 
was  estimated,”  Mr.  Martin  com- 
miMited.  “The  excellent  results  ob- 
taiiK'd  were  due,  in  large  measure,  to 
the  experience  of  our  key  men;  S.  S. 
Sheffer,  superintendent;  J.  L.  “Slim” 
(.'ochran,  foreman  of  drilling  and  blast¬ 
ing;  and  Frank  Pierce,  foreman  of  ex¬ 
cavating  and  pipe-laying  operations.” 
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INSFK(TI()\:  Slipcrintcndcnl  S.  S.  Shelter,  left,  uiul  Frank  Fierce,  foreman  of  eveavation  and 
pipe  laving,  inspect  the  trench  before  additional  sections  of  pipe  are  installed. 


MON'INC;  Fyi'IF.MEN'T:  When  the  drill  carriage,  the  drills,  and  the  compressor  had  to  be 
moved,  the  job  was  done  with  a  Model  D8  side-boom  Caterpillar  tractor. 


THE  LARGEST 


Salt  M  ine 


IN  THE 


WESTERN  HEMISPHERE 


With  production  avera^in^  more  than  5,000  tons  each  ci^ht-hour 
day,  the  Ketsof  mine  of  International  Salt  Company  supplies  a 
basic  raw  material  for  a  wide  variety  of  industrial  uses 


BRADLKV  ROOT* 


WiiKX  motorists  drive  through  the 
town  of  Hetsof,  New  ^’ork,  fi\e 
mih's  northwest  of  (leneseo  and  tliirtv 
miles  south  of  Roehester,  eomparu- 
ti\elv  few'  of  them  realize  that  the 
wheels  of  their  antomohiles  are  pass¬ 
ing  over  the  largest  salt  mine  in  the 
Western  Hemisphere.  With  produc¬ 
tion  averaging  more  than  5,(MM)  tons 
each  eight-hour  day,  the  mining  and 
proeessing  of  sodium  chloride  for  com¬ 
mercial  purposes  bv  International  Salt 
(iompanv.  Incorporated,  at  Retsof, 
ha\e  contributed  snbstantiallv  to  the 
rapid  adxancement  of  indnstrv  in  the 
Tnited  States. 

I  low  the  salt  deposit  at  Ret.sof  eame 
into  being  is  somewhat  of  a  mvsterv. 
Theoretieallv,  it  is  assumed  that  dur¬ 
ing  one  of  the  recurring  cycles  of  the 
earth,  an  inland  sea  was  formed  at  a 
time  when  the  climate  was  hot  and 
drv.  It  is  believed  this  inland  sea  was 
fed  intermittentlv  from  the  ocean. 
With  the  periodic  influx  of  brine  and 

“I’ersonncl  iX  Stores  Manager 
International  Salt  Conipanv 
Hetsof,  \ew  York 


continnons  evaporation,  layers  of  salt 
crystals  formed.  .As  time  passed,  geo¬ 
logical  c'arth  changes  covered  and 
eompressed  the  .salt  into  the  nnder- 
oronnd  veins  we  find  todav’. 


■Activities  at  Retsof  br'gan  with  the 
sinking  of  a  shaft  on  .August  10,  1884. 
The  salt  vein  was  reached  during  the 
following  year  and  the  first  proeessetl 
rock  salt  was  shipped  a  few  months 
later.  In  1921,  it  was  recognized  that 
the  original  plant  was  reaching  ob.so- 
le.scence.  On  Jnlv  6,  1921,  a  new  eon- 
crete-lined  shaft  9  bv  28  ft.  was  started 
about  one-half  mile  south  of  the  orig¬ 
inal  shaft  and  plant.  This  shaft  was 
sunk  vertically  to  a  depth  of  l.Ofi'l  ft. 
and  a  new  preparation  plant  was 
erected  nearby.  The  shaft  serves  a 
threefold  purpose:  one  compartment 
is  nsi'cl  for  hoisting  mcai  and  materials; 
two  compartments  are  used  for  hoist¬ 
ing  semiernshed  salt;  and  all  compart¬ 
ments  act  as  their  ducts.  .At  present, 
the  mined-ont  area  c'xtends  tor  a  dis¬ 
tance  of  ahont  l,f)(K)  acres. 

Flat  Salt  Seam  9,'2  ft.  Thick 

The  deposit  being  worked  in  the 
mine  is  a  comparativ  elv  flat  seam  av  er- 
aging  9/2  ft.  thick.  The  panel  room- 
and-pillar  sv.stem  of  mining  is  nscal. 
h^ach  panel  is  5(K)  by  2,4(K)  ft.  with  20 
rt)oms  to  a  panel.  The  rooms  are  fi'3  ft. 
wide  and  the  pillars  57  ft.  wide.  Each 
room  is  about  500  ft.  long.  The  pillars 
are  left  in  alternating  lengths  of  220 
and  185  ft.  by  staggering  the  cro.sscnts 
between  rooms.  This  sv.stem  of  min¬ 
ing  permits  about  70  per  cent  extrac¬ 
tion,  with  30  per  cent  remaining  in  the 


I'NDEHCTTTING  THK  S.ALT:  Mining  at  Retsnf  begins  wifli  the  liori/ontal  iiiulerciitting 
of  the  salt  in  a  room  from  wall  to  wall,  at  the  fl<»or  level.  .4  sliortwall  iinclereutter  machine 
equipped  with  11-ft.  cutter  bars  is  used  in  this  procedure. 
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SIOK  SHKARING:  The  next  step  in  mining  activities  is  the  making  of  two  vertical  shear  cuts 
0  in.  wide  hy  10  ft.  deep,  located  about  30  in.  from  the  side  walls  of  each  room. 


pillars.  The  floor  of  the  mine  follows  \olves  the  horizontal  undercutting  of 
a  uniform  dip  of  less  than  1  per  cent.  a  room  from  wall  to  wall,  at  the  floor 

The  first  operation  in  the  mine  in-  level.  This  is  accomplished  bv  three 


crews  of  two  men,  each  of  whom  oper¬ 
ates  shortwall  undereutter  machines 
etpiipped  with  11-ft.  cutter  bars.  The 
undereutters  are  driven  by  5()-hp.  250- 
\'olt  D.C.  motors.  The  bits  for  these  ma¬ 
chines  are  made  with  a  mild  steel  shank 
tipped  with  tungsten  carbide  bits.  The 
bits  are  inserted  in  blocks  which  make 
up  a  nine-position  cutter  chain.  .\11  of 
the  machines  are  equipped  with  bug- 
dusters  which  eliminate  hand  shovel¬ 
ing  of  cuttings.  They  are  transported 
from  room  to  room  by  a  track-mounted 
carrier,  which  is  erpiipped  with  an  ad¬ 
justable  ramp  to  facilitate  loading  and 
unloading  operations. 

The  ne.xt  step  in  the  mining  proce¬ 
dure  is  done  with  a  shearing  machine. 
This  unit  makes  two  vertical  shear  cuts 
6  in.  by  10  ft.,  located  appro.ximately 
30  in.  from  the  side  walls  of  each  room, 
ft  is  caterpillar-mounted  and  equipped 
with  tungsten  carbide-tipped  bits  and 
a  mechanical  cable  reel.  The  machine 
is  operated  by  two  men. 

Drilling  Blast  Holes 

.\fter  the  shear  cuts  have  been  made, 
holes  for  blasting  are  drilled  bv  a  spe¬ 
cial  caterpillar-mounted  machine,  elec- 
tricallv  operated.  Two  T-shaped,  hv- 
draulieally  operated  arms  are  mounted 
on  a  stationary  platform.  Two  auger- 


DHILI.I.NX^  BI.AST  ilOI.KS:  Holes  for  blasting  are  drilled  with  a  special  caterpillar-mounted  machine  electrically  operated.  The  special  drill 
mounting  makes  possible  the  drilling  of  four  holes  simultaneously,  each  in.  in  diameter  and  12  ft.  deep. 


50 
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type  rotary  drills  are  mounted  on  each 
machine.  The  mounting  of  the  drills 
enables  the  operators  to  drill  four  holes 
simnltaneouslv.  The  hydraulic  control 
mechanism  makes  possible  the  adjust¬ 
ment  of  the  drills  to  any  height  be¬ 
tween  the  mine  floor  and  the  roof.  The 
machine  is  equipped  \yith  a  mechani¬ 
cal  cable  reel.  Four  setups  are  re- 
(piired  to  drill  60  holes,  in.  in  diame¬ 
ter  by  12  ft.  deep,  in  four  horizontal 
rows.  The  auger-type  drill  steel  uti¬ 
lizes  l?N-in.  tungsten-tipped  detachable 
hits.  The  crew  consists  of  three  men. 

.\  drill  round  for  a  primary  blast 
comprises  four  rows  of  holes  drilh'd 
across  the  room.  The  bottom  row  starts 
4)i  to  5  ft.  aboye  the  mine  floor,  dipping 
downward  to  finish  at  18  to  24  in.  abov  e 
the  floor  level.  The  second  row  begins 
appro.ximately  18  in.  above  the  bottom 
row.  The  top  row  starts  as  close  to  the 
roof  as  the  operation  of  the  drills  per¬ 
mits,  with  holes  directed  upward  to  fin¬ 
ish  in  the  roof.  Between  each  of  the 
three  drill  rig  setups  across  the  face 
50  in.  is  allowed. 

Loading  Dynamite  Charges 

All  holes  are  loaded  with  L'n  hv  8-in. 
cartridges  of  a  30  per  cent  low-densitv 
ammonia  dynamite,  using  an  explo¬ 
sives  loading  ratio  of  0.4  lb.  of  dyna¬ 
mite  to  1  ton  of  salt.  The  dynamite 


AFTER  A  B1..4ST:  After  blasting,  the  broken  particles  of  salt  are  loaded  into  6'a-ton  mine 
ears  bv  caterpillar-mounted  electro-hydraulic  power  shovels.  The  loaded  cars  are  hauled  to  a 
gathering  yard  by  electric  locomotives. 


charges  are  primed  with  instantaneous 
and  short-period  delay  electric  blasting 
detonators,  first  through  fifth  delay 
periods.  All  of  the  loaded  holes  are 
stemmed  with  18-in.  tamping  bags 
filled  with  fint*  salt.  The  detonators 
are  hooked  up  in  series  parallel,  and 


one  leg  wire  of  the  cap  at  each  outside 
hole  is  connected  to  a  parallel-circuit 
line.  A  No.  20  insulated  iron  wire  is 
used  to  complete  the  circuit  at  the  face 
and  to  connect  with  the  permanent 
blasting  lines.  A  No.  14,  red-braided 
duplex  wire  is  used  for  permanent 


lilirs.  Tin-  piTiiument  lines  are  hooked 
to  a  |)anel-t\pe  hlastiiijr  l)oard  loeated 
at  a  safe  distanee  from  the  area  of  the 
l)lasts.  Kaeh  panel  hoard  setnp  is  eoin- 
plete  with  eight  safety  switehes,  a 
master  switeh,  and  a  telephone.  W  hen 
not  in  use,  the  eonneetor  between  the 
master  switeh  and  the  safety  switehes 
is  plaeed  under  loek  and  key.  A  gah  a- 
nometer  is  used  to  eheek  all  blasting 
eirenits.  All  blasts  are  fired  after  the 
regular  shift  goes  ofl  duty.  Switehes 
are  kept  loeked  until  needed. 


Telephone  Orders  Control 
Tfie  Firing  of  Blasts 

Foremen  in  ehargt'  of  blasting  are 
notified  by  telephone  wluMi  they  may 
begin  to  fire.  After  the  all-elear  signal 
has  been  reeei\ cd  by  the  blasting  fore¬ 
men.  a  telephoned  order  is  gi\en  to 
ha\e  all  eleetrie  power  ent  ofl.  The 
pow(*r  is  not  turned  on  again  until  after 
all  the  lead  wire's  haye  been  eonneeted 
to  the  permanent  blasting  lines  and  the 
foremen  ha\(‘  reported  by  telephone 


OHl'SHINC;  THK  SAI.T:  The  salt  Haws  by  gravity  from  the  tap  af  the  breaker  haiise  ta  a 
battery  af  erushers  installed  an  Hoars  below  the  primary  screens.  The  crushers  reduce  the 
large  lumps  of  salt  to  the  grades  required. 


that  they  are  ready  to  fire.  Lights  indi- 
eate  when  the  power  is  on  and,  vyith 
the  elosing  of  the  switehes,  all  rounds 
loaded  for  blasting  are  fired. 

Beeanse  metal  partieles  art'  objee- 
tionable  in  salt,  annt'aled  iron  eapside 
detonators  with  iron  leg  wires  are  used. 
Eaeh  detonator  is  encased  in  an  almn- 
innm  shell.  The  plastic  insidation  on 
the  leg  wires  is  colored  a  deep  pink  so 
that  they  can  be  clearly  seen  nnder- 
gronnd  against  the  salt  background. 

After  blasting,  the  broken  particles 
of  salt  are  loaded  into  6,'2-ton-eapacity 
mine  cars  by  caterpillar-mounted,  elee- 
tro-h\’dranlic  power  shovels.  Two  of 
the  mine  cars  are  loadt'd  as  a  unit  and 
hank'd  to  a  gathering  yard  by  8-ton 
locomotives.  .\t  the  gathering  yard, 
15-ton  tandem-eonnected  main-line 
loeomotives  pick  np  trips  of  50  loaded 
cars  and  hanl  them  approximately  2 
miles  over  an  80-lb.  main-line  track. 
\11  of  tlu'  locomotives  are  ecpiipped 
with  hydranlic  brakes  and  trolley 
phones.  Tlu'  mine  cars  ar('  ecjnipped 
with  automatic  couplers.  Both  loco¬ 
motives  and  mine  cars  are  painted 
bright  yellow  to  prov  ide'  good  nnder- 
gronnd  visibility. 


Plant  Operations 

The  loaded  cars  are  emptied  by 
means  of  a  nu'chanicallv  operated  ro¬ 
tary  car  dump.  Tlu'  cars  are  ft'd  one 
at  a  time  onto  the  dump  by  an  elec¬ 
trically  operated  reciprocating  feeder 
without  nnconpling.  After  dumping, 
the  broken  salt  passes  over  grizzly  bars 
with  8-in.  openings.  The  fines  drop 
through  into  a  dividt'd  surge  bin  while 
the  ov  ersizes  tumble  into  a  jaw  crn.sher. 
Tlu'  ernshed  prodnet  is  deposited  into 
the  same  surge  bin.  The  salt  is  then 
f('d  into  two  skips  of  the  bottom-dump 
tvp('.  The  skips  are  hoisted  approxi¬ 
mately  1.200  ft.  and  dumped  direct 
into  a  strnctnral  steel  hopper  with  a 
bniklu'ad  in  the  center,  to  separate  the 
discharges  from  the  skips.  The  skips 
are  hoisted  by  means  of  an  electric 
hoist  driven  bv'  two  fiOO-hp.  motors. 
A  1/4-in.  wire  rope  is  ntilized  in  hoist¬ 
ing  the  skips. 

After  the  skips  have  been  discharged 
into  the  hopper,  the  salt  is  evenly  dis¬ 
tributed  by  reciprocating  feeders  onto 
( Continned  on  page  59 ) 
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CLOVER  SPLINT  MINE 

IN  HARLAN  COUNTY,  KENTUCKY 


I’NDFHCUTTINC  THE  COAL:  The  coal 
in  moms  24  ft.  wide  is  undereiil  and  work¬ 
ing  faces  are  made  ready  for  the  next  cycle 
of  operations— drilling,  blasting,  and  loading 
out  of  the  coal. 


Closplint  Coal  Company's  operating  procedures  produce 
an  average  of  1,400  tons  of  lii^h-quality  coal  a  day 

K.  DKATON  I  REM  * 


IN  1927,  a  mine  was  opened  in  the 
High  .Splint  seam  of  eoal  at  Clo- 
splitit,  Kentnekv,  in  the  southeastern 
part  of  Harlan  ('onntv,  hv  three  min¬ 
ing  engineers  from  Pittshnrgh  named 
E\  enson,  Alford,  and  .Anehmntv.  Oper¬ 
ations  were  eondneted  under  the  name 
of  Clover  Splint  fatal  f.'ompany,  In- 
eorporated,  using  the  hand-loading 
method  of  mining.  The  new  \  entnre 
was  located  on  the  Chn  er  fork  of  the 
(annherland  Hiver,  with  the  portal  at 
an  elex  ation  of  2,915  ft.  above  sea  level. 

In  1945,  the  property’  was  purchased 
hv  Pittshnrgh  -  (atnsolidation  Coal 
fatiupain'  for  operation  hv  (atn.soli- 
dation  Coal  Catmpanv  (  Kv. ).  one  of  its 

‘’llcreiilos  I’owder  (\)m|)an\ 

■lOl  Fifth  Avenue 
Fiftshurgh  22,  Fa. 


divisions.  Soon  after  the  change  in 
ownership  and  management  took 
place,  new,  modern  ecpiipment  and 
mining  methods  were  introdneed  and 
a  gradual  changeover  from  hand  load¬ 
ing  was  instituted.  .\t  present,  approxi- 
matelv  75  per  cent  of  the  eoal  is  mined 
hv  meehanieal  methods. 

Closplint  Coal  Companv 

Ownership  of  the  property  ehangeil 
hands  again  on  March  1.  1953,  when 
it  was  purchased  hv  f’losplint  (aial 
(]ompanv,  eomprising  a  group  of  local 
men  with  wide  experience  in  the  pro¬ 
duction  of  eoal  from  Kentucky’  mines. 
The  neyv  companv  management  per¬ 
sonnel  plans  to  earrv  oti  operating  pro¬ 
cedures  similar  to  the  modern  methods 
and  efjnipment  employed  hv  its  prede¬ 


cessor,  (Consolidation  (Coal  (Company  . 

Through  tlu'  years,  the  safety  record 
at  Clover  Splint  mine  has  heen  ex¬ 
cellent.  Records  shoxv  more  than  2,- 
00(),(KK)  tons  of  coal  mined  yvithout  a 
fatal  injury;  330,fX)()  tons  yvere  pro¬ 
duced  in  1952  yvith  onlv  tyvo  lost-time 
injuries;  and  reports  of  federal  and 
state  mine  inspectors  on  recent  yisits 
stated  that  no  nns;ite  praetiei’s  yvere 
in  force  and  no  nnsafe  yvorking  con¬ 
ditions  yvere  present.  The  neyv  oyvners 
yvill  eontinne  to  promote  and  eneonr- 
age  safety  in  all  operations,  yvith  no 
lost-time  injnries  the  goal. 

The  Coal  Seam 

rhe  height  of  the  eoal  seam  being 
mined  averages  4h  in.,  ranging  from 
a  loyv  of  36  in.  to  a  high  of  56  in.  It  is 
free  from  impurities  and  does  not  re- 
(jiiire  cleaning  before  shipnumt  to  the 
eompanv’s  enstomers  in  this  eonntrv 
and  sonu>  foreign  hinds,  for  domestic, 
steam,  and  hv-prodnet  uses. 

Before  mining  operations  get  under 
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way  at  a  working  place,  the  roof  is 
carefully  examined.  Any  loose  ma¬ 
terial  found  is  dislodged  and  brought 
down  onto  the  Hoor.  I.arge  wooden 
timbers  are  set  into  the  roof  to  prevent 
any  further  working  or  movement  in 
the  roof.  Following  the  completion  of 
these  preliminary  details,  the  coal  in 
rooms  24  ft.  wide  is  undercut  and  the 
working  faces  are  made  ready  for  the 
next  cycle  of  operations  —  drilling, 
blasting,  and  loading  out  of  the  coal, 
ill  rooms  where  the  mined  coal  is  hand 
loaded,  steel  rails  are  laid  to  provide 
tracks  for  the  movement  of  mine  cars 
into  and  out  of  the  rooms. 

Drilling  and  Blasting 

•After  the  coal  has  been  undercut  in 
rooms  in  the  hand-loading  sections, 
three  1 /'••-in. -diameter  holes  are  drilled 
into  it  to  a  depth  of  5  ft.  —  one  hole  in 
the  center  of  the  coal,  one  in  the  rib 
to  the  left  of  center,  and  one  in  the 
rib  to  the  right  of  center.  The  holes  are 
loaded  with  Dil  bv  S-in.  cartridges  of 
Hercules  Red  H*(>  permissible  explo- 
si\’es  on  a  ratio  of  1  lb.  of  explosives 
to  each  1 1  tons  of  coal  in  place.  The 
charge  in  each  hole  is  primed  with  a 
Hercules®  No.  6  Electric  Blasting  Cap 
with  7-ft.  iron  leg  wires.  Damp  earth 
or  limestone  dust  packed  into  L'i  bv 
12-in.  paper  containers  is  used  to  stem 
Wv^Tv.S.  Pat.  Off. 


PREP.\RI.\G  TO  RL.4ST:  Three  holes  are  drilled  into  a  working  face,  loaded  with  permissible 
explosives,  and  primed  with  electric  blasting  caps  with  7-ft.  iron  leg  wires.  Only  one  hole  is 
fired  at  a  time  —  the  center  hole  first,  followed  bv  each  of  two  rib  holes. 


each  hole  to  the  collar.  The  three 
loaded  holes  are  fired  separately  —  the 
center  hole  first,  followed  bv  each  of 
the  two  rib  holes  —  using  a  drv-cell 
single-shot-firiug  battery. 

In  rooms  in  the  mechanical  loading 
sections,  no  tracks  are  laid  and  the 
blasting  procedure  is  slightly  changed. 
The  three  holes  drilled  into  the  coal 
are  ]%  in.  in  diameter  and  7  ft.  deep. 


The  permissible  explosives  charge  in 
each  hole  is  primed  with  electric  blast¬ 
ing  caps  with  iron  leg  wires  10  ft.  long. 
Blasts  are  fired  with  a  Femco  10-shot 
firing  unit. 

The  results  from  blasting  are  con¬ 
sistently  satisfactory  and  a  large  per¬ 
centage  of  lump  sizes  of  coal  is  ob¬ 
tained.  This  is  important  to  the  suc¬ 
cessful  operation  of  this  mine,  as  the 


LUMP  GOAL:  The  results  from  blasting  are  consistently  satisfactory  and  a  large  percentage  of  lump  coal  is  obtained.  The  production  of  lump 
coal  is  important  to  the  successful  operation  of  this  mine,  as  the  bulk  of  customers’  recpiirements  is  for  this  size. 
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LOADING  MINE  CARS:  The  conveyors  empty  the  coal  onto  a  main  heading  conveyor  which  empties  into  the  mine  cars,  in  some  sections,  miners 
load  the  coal  by  hand  into  mine  cars  for  delivery  by  locomotive  to  a  central  gathering  room. 


THE  EXPLOSIVES  ENGINEER 


MARCH-APRIE,  19,5.3 


some  instances,  the  conveyors  from 
four  rooms  emptv  their  contents  onto 
a  main  heading  conveyor  which,  in 
turn,  empties  the  coal  into  mine  cars. 

From  the  mine  portal,  six  mine  cars 
loaded  with  coal  are  lowered  by  a 
.5(K)-hp.  \ordherg  hoist  down  a  4,500- 
ft.  incline  to  the  bottom  of  the  incline. 
.\t  the  same  time,  six  emptv  mine  cars 
are  raised  np  the  incline  to  the  mine 
portal  to  be  returned  to  working  places. 
.\n  average  of  12  trips  of  loaded  cars 
is  made  down  the  incline  every  hour. 
This  represents  an  ayerage  deliv  ery  of 
288  tons  of  coal  an  hour  at  the  bottom 
of  the  incline. 


Uni(|ue  Incline  Hoist 


This  incline-hoist  arrangement  is 
said  to  be  the  second  longest  coal- 
tran.sportation  unit  of  its  kind  in  the 
United  States.  Hoist  operations  reipiire 
4,360  ft.  of  wire  rope,  in  one  continuous 
piece,  for  each  threading  of  the  hoist. 
The  life  of  the  wire  ropi*  at  this  mine 
averages  about  nine  months. 

The  hoist  in  use  at  Cdover  Splint 
mine  was  installed  when  the  mine  was 
opened  in  1927.  It  has  been  in  u.se 
since  that  time,  with  only  a  few  minor 
repairs  at  infreijuent  intervals. 

From  the  bottom  of  the  incline,  the 
loaded  coal  cars  are  hauled  bv  electric 
haulage  motors  o\er  weighing  scales. 


RECOVERING  THE  CO.AL:  In  mecbanical-loading  rooms,  tbe  blasted  coal  is  recovered  by 
Goodman  steel  duckbills  and  transferred  to  telescopic  conveyors  which  dump  into  4-ton  steel 
mine  cars.  Two  electric  locomotives  haul  the  loaded  cars  to  the  mine  portal. 


bulk  of  its  customers’  retjuirements  is 
for  lump  coal.  No  secondary  blasting 
is  required. 

Recovering  Blasted  Coal 

In  the  hand-loading  sections,  miners 
load  the  coal  into  4-ton-capacity  steel 
mine  ears,  which  are  hauled  bv  8-ton 
electric  locomotives  to  a  central  gath¬ 
ering  point.  From  there  the  coal  is 


transported  to  the  portal  of  the  mine 
bv  two  10-ton  electric  locomotives 
hooked  up  in  tandem. 

In  the  mechanical-loading  rooms, 
the  blasted  coal  is  recov  ered  bv’  Good¬ 
man  steel  duckbills  and  transferred  to 
telescopic  convev’ors  which  dump  into 
4-ton  steel  mine  cars.  When  loaded, 
the  cars  are  hauled  to  the  mine  portal 
bv  two  10-ton  electric  locomotives.  In 


through  a  rotary  dump,  and  into  a  bin. 
From  the  bin,  the  eoal  is  moved 
through  the  preparation  plant  on  se\  - 
i-ral  eon\evors,  passing  over  and 
througli  different  sizes  of  screens. 
sl)ak(“rs,  and  crusliers.  This  produces 
\arious  grades  and  sizes  necessarv  to 
meet  the  re(juirements  of  tlie  com- 
panv’s  consuming  trade.  The  prepared 
coal  is  shipped  o\  er  the  Ia)uisville  and 
Nash\  ille  Hailroad. 

Kf|uipment  and  Persunnel 

Tlie  principal  ecpiipment  used  in  the 
(do\(‘r  Splint  mine  includes  a  14  HU 
|o\  loading  machine  for  rock  excava¬ 
tion;  cutting  machines  —  a  34B  and 
171,  Jefirev  and  a  14H  and  a  14BH 
Sulli\an;  (,’P571  and  C'P572  Cdiicago 
Piu'iimatic  electric  drills  (‘(juipped 
with  iS-tt.  twist  stet'l  augers;  (ioodman 
power  duckbills,  tvpe  477;  (a)odman 
shaker  drives,  tvpes  (il5  and  (J2();  a 
52B  Jefirev  rubber  belt  convevor,  30  in. 
wide;  six  electric  haulage  locomotives— 
a  71 1  Ceiu'ial  Klectric  and  a  9()fi  W’es- 
tinghouse  used  in  tandem,  a  902  and  a 
901  W'estinghouse,  a  91. \  (ioodnian, 
and  an  S34  (General  Klectric;  two  Mine 
S;ifetv  Appliance  rock  dusters  —  a  face 
duster  and  a  large,  track-mounted  unit 


MINE  PORT.AE:  A  view  of  the  mine  portal  at  the  top  of  the  incline.  The  inside  set  of  rails  is 
used  for  the  harness  to  travel  on  up  and  down  the  incline. 


for  dusting  the  main-line  haulagewavs; 
two  Fee  Norris  mine  jeeps,  an  MT12 
(  trollev)  and  a  TJl  (batterv);  a  5-hp. 
Sullixan  ;md  Brownie  room  hoist;  and 
a  5(M)-h|i.  .Nordberg  incline  hoist. 

(dosplint  fatal  Companv’s  activities 
are  under  the  personal  direction  of 
(.’harles  D.  Cole,  president,  and  W.  II. 


Shackleford,  xice  president  and  gen¬ 
eral  manager.  .At  Cloxer  Splint  mine, 
operations  are  under  the  supervision  of 
Theodore  Hensley,  general  mine  fore¬ 
man;  W.  .A.  Stout,  maintenance  fore¬ 
man;  Dewev  Smith,  chief  dispatcher; 
|.  E.  Kellv’,  chief  clerk;  and  Paul  Can¬ 
trell.  billing  clerk. 


E\  HOl'TE  TO  THE  PE.'WT:  Erom  the  mine  portal,  six  mine  cars  loaded  with  coal  are  lowered  by  a  .'500-hp.  hoist  down  a  4..'5()0-ft.  incline. 
Simultaneously,  six  empty  cars  are  raised  up  the  incline.  Deliveries  at  the  bottom  of  the  incline  average  288  tons  of  coal  an  hour. 


56 


THE  EXPLOSIVES  ENGINEER  •  MARCH-APBIL.  I!».5,I 


TIIamk  N'ATi'KK,  all-wist*  in  devious  ways, 

I,eaclied  ca\enis  ’iieath  mountain  and  plain. 

And  gave  hints  to  man  to  imitate  her 
With  tunnels  to  serve  his  domain. 

So  atpiedncts  chiseled  by  Cireeks  through  the  earth, 

And  cataeomhs  nnder  Rome’s  hills. 

Or  silver  and  gold  in  Nnhian  mines 
(ia\  e  start  to  the  miners’  new  skills. 

With  manpower  the  gage  ot  energy  spent, 

.Antitpiitv  strangelv  reveals 
'I  hat  le\  er  and  wedge  were  mankind’s  first  jack. 

And  logs  formed  the  pattern  for  wheels. 

How  patient  must  man  lun  e  been  in  those  days. 

When  chisel  or  Hint  were  the  tools 
'I'hat  gouged  out  the  tunnel,  crvpt,  or  the  tomb. 

For  commoners,  kings  or  their  fools. 

But  cjiiestions  remain  unanswered  today. 

The  answers  men  ne\  er  will  learn; 

Who  dug  the  first  tunnel— Roman  or  Greek? 

How  mnch  did  a  good  miner  earn 
When  copper  saws  gnawed  their  way  through  tough  rock. 
Or  tubes  raspi*d  a  hole  for  a  wedge? 

Were  safetv  rides  taught  to  ten  thousand  men. 

Who  (jnarried  with  pick  and  a  sledge? 


Were  “holing  through”  parties  thrown  in  those  davs 
When  Frontins  finished  a  job? 
l^id  miners  snnb  muckers,  low  in  their  caste. 

Or  shiftbosses  drink  with  the  mob? 

C'onld  Nero  dare  boast  of  progress  or  costs? 

Did  (dandins  have  a  wild  dav. 

With  princes  and  senators  seated  on  stage 
\\  hen  water  coursed  Appian  Wav? 

Kach  age  had  its  riders,  famed  in  their  vears. 

For  leadership,  follies,  or  crime, 

Kach  day  saw  wild  dreamers  or  wise  men  who  planned 
Cheat  projects  in  e\  ery  clime. 

W’ith  names  of  great  lovers,  sinners,  and  saints. 

Fame’s  corridors  e\  er  ha\’e  rung; 

While  songs  of  the  heroes,  emperors,  kings. 

Through  centuries  long  ha\  e  been  sung. 

But  few  are  the  praises  gi\  en  the  men. 

Chimed  toilers,  like  moles  in  the  ground; 

Without  them  no  temples  ever  could  rise. 

Or  metal  or  prized  gem  be  found. 

Though  gone  are  old  kings,  the  prince,  and  the  slave, 

Dust  scattered  betwt*en  the  earth’s  poles. 

The  new  crews  come  on  to  take  np  their  tools. 

On  shift  in  Kift*’s  varving  roles. 

C:HAK1.KS  F.  THOMAS 
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I'lNISHKl)  I’HODl’CT:  A  closc-iip  of  c-uli'iiu-cl  calciiiin  Inn^stute  in  United  States  N’anadiiiin 
Uonipany’s  Pine  C.'reek  inilL  ready  for  the  market. 


Tungsten  IVlSne 

(C>()ntiinK‘d  from  page  44) 

The  results  of  loiig-hole  procedure  iu 
Hat  back  stupes  were  fouud  to  he  fair. 
Such  holes  were  drilled  to  a  depth  of 
22  ft.  The  majority  of  ore  blocks  is 
now  planned  for  ring  drilling  by  dia¬ 
mond-drill  methods. 

Recovering  Blasted  Ore 

.\fter  the  ore  has  been  blasted,  it 
piles  up  in  the  bottom  of  the  stupes 
and  flows  down  to  scram  drift  lexels. 
From  there  it  is  slushed  to  Chinaman 
chutes  by  .5()-hp.  double-drum  slusher 
hoists.  Nine  such  hoists  are  in  oper¬ 
ation.  These  hoists  load  11  tons  of  ore 
to  the  ore  cars  in  S.'j  minutes  with  opti¬ 
mum  mucking,  using  a  48-in.  scraper 
bucket.  In  addition  to  the  slusher 
hoists,  U.S.W  uses  three  mucking  ma¬ 
chines.  The.se  augment  the  hoists  in 
ilraw  points. 

Once  the  ore  cars  are  loaded,  the 
ore  is  hauled  7.6(K)  ft.  to  a  rotary 
dumper  by  lO-ton,  250-volt  D.C.  loco- 
moti\es.  The  rotarv  dumper  unloads 
the  cars  direct  to  a  hopper  which,  in 
turn,  feeds  to  a  grizzly. 

When  the  ore  has  passed  through 
the  grizzly,  it  drops  into  a  42  bv  48-in. 
jaw  crusher,  where  it  is  broken  to  a 
8M-in.  size  and  discharged  to  a  con- 
\evor  belt.  The  belt  carries  the  ore 
to  a  l,(KK)-ton  circular  storage  bin. 
Below  the  bin,  ore  is  ted  bv  pan  feed- 
*-rs  to  1,'4-ton  tram  buckets  in  prepara¬ 
tion  for  the  long  ride,  \ia  the  aerial 
tram  line,  to  the  mill. 

Originallv  the  tram  e.vtended  to 
le\  el.  When  tlu*  firt'  ilestroved  the  tram 
station,  tlu*  line  was  brought  only  to 
Zero  le\el.  W  laai  level  is  worked 
again,  the  ore  will  be  brought  out  at 
Zero  le\(‘l.  The  4,8(M)-ft.  aerial  tram 
line  was  built  in  1941.  The  ore  travels 
a  smoother  road  to  the  mill  than  the 
one  aflorded  the  employes,  for  the 
buckets  pass  o\t“r  the  jagged  ravines 
in  straight  descent.  The  minus  4-in. 
ore  arrivt's  directly  at  the  mill’s  ter¬ 
minus  and  unloads  automaticallv  into 
a  8(K)-ton  wooden  bin. 

.Mill  Operations 

The  second  part  of  the  storv  centers 
around  operations.  The  ore  is  fed  bv 
a  pan  feeder  to  a  82-in.  rod-dt‘cked 
vibrating  screen  with  'i-in.  spacings. 


The  ore  mo\es  from  here  to  a  short- 
head  cone.  The  total  capacity  of  the 
fint'-crushing  operations  is  S(K)  tons  per 
shift.  From  here  a  series  of  conveyor 
belts  carry  the  ore  up  to  one  of  four 
l.OOO-ton-capacitv  circular  steel  bins, 
or  to  the  stock  pile.  Tlu*  storage  bins 
release  tlu*  fiiu*-cruslu*d  ore  as  iu*(*ded 
din*ct  to  four  b  bv  5  low  discharge  ball 
mills.  Kach  mill  grinds  250  tons  per 
(lav  to  34  p(*r  cent  minus  325  nu*.sh. 
Ball  consumption  is  111  pounds  per  ton 
with  a  dischargt*  of  70  p(*r  c(*nt  solids. 

.\s  the  ort*  lea\(*s  the  ball  mills,  it 
passes  through  four  fiO-in.  classifiers. 
The  classifiers  o\  erflow  at  .55  p(*r  cent 
solids  and  sand  is  r(*turned  to  tlu*  ball 
mills  for  additional  processing.  Tlu* 
o\  erflow  movt*s  to  oiu*  of  four  id(*ntical 
rougher  sections. 

The  rougher  sections  are  arrang{*d  in 
parallel  with  32  bv  .32-in.  M.S.  c(*IIs— 
eight  for  flotation  and  two  for  con¬ 
ditioning  the  scheelite  flotation  feed. 
Here  the  ore,  passing  through  proces¬ 
sing.  can  take  one  of  two  paths.  Tlu* 
concentrate  from  these  sulphide  rough- 
(*rs  mo\(*s  into  the  sulphide  cleaiu*rs 
and  on  through  the  mill  to  b(*come 
molybdenite  concentrate.  The  tailings 
from  the  sulphide  roughers  mo\e  to 


sclu*elite  roughers  to  lu*  proct*ss(*d  into 
noduIizt*d  tungsten. 

Processing  the  Concentrates 

B(*cause  onlv  one  process  can  be  fol¬ 
lowed  at  a  time,  we  will  first  follow 
tlu*  concentrate  through  its  proces.s(*s. 
From  the  sulphide  rouglu*rs,  the  con- 
centrat(*  proceeds  to  tlu*  sulphidt* 
clt*aners.  Tlu*  cleaners  are  arranged  in 
parallel  with  fi\e  32  by  .32-in.  M.S. 
machiiu*s  in  each  s(*ction.  The  ma¬ 
chines  operate  on  a  two-stage  cleaning 
proc(*dure.  Three  c(*l]s  are  used  in  tlu* 
first  stage  and  two  c(*lls  are  used  in 
the  S(*cond  stage. 

The  ch*aned  concentrate  tlu*n  flows 
into  a  .3()-ft. -diameter  thick(*ner  vat 
where  it  is  heatt*d  to  60  (J.  The  under¬ 
flow  is  dilut(*d  to  10  per  cent  and  the 
thick(*iu*rs.  op(*rating  in  batch  op(*ra- 
tion.  fe(*d  through  a  thr(*e-di.sc  filter. 
Tlu*  filtrate  goes  back  for  additional 
processing,  and  the  concentrate  and 
cake  move  on  to  a  .3fi-in.  ball  mill  where 
tlu*  cak(*  is  ground  at  70  per  cent  solids. 

The  ball  mill  moves  the  ore  to  tlu* 
molvbdenite  rouglu*rs  where  the  pulp, 
at  20  p(*r  cent  .solids,  is  sent  to  two 
banks  of  six  c(*lls  each  in  24  bv  24-in. 
.\I.S.  machines.  Tlu*  first  bank  produces 
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primary  concentrates.  The  second  hank 
[)rodnces  scaxengcr  concentrates.  It 
then  passes  through  eight  stages  of 
inolvhdcnite  cleaners  in  sixteen  24  by 
24-in.  M.S.  machines.  Tlie  tailings 
from  each  stage  are  returned  to  the 
prc\  ions  step,  and  the  tailings  from  the 
first  stage  return  to  the  first  hank  of 
molvlHlenite  roughers.  The  cleaners 
produce  molybdenite  concentrate  and 
the  tails  from  the  scavenger  cells  pro- 
ilnce  copper  concentrate. 

To  follow  the  tungsten  through  its 
processing,  it  is  necessary  to  return  to 
the  sulphide  roughers.  The  tailings 
feed  into  the  scheelite  roughers  ar¬ 
ranged  in  parallel.  Each  rougher  has 
ten  32  by  32-in.  M.S.  cells.  The  sec¬ 
tions  arc  “hog  troughed”  by  holes 
throngh  the  cell  partitions  to  form 
groups  of  4-2-2-2  cells  in  each  of  the 
tour  sections. 

The  scheelite  concentrate  from  this 
rougher  section  is  mo\  ed  on  to  .schee¬ 
lite  cleaners.  The  concentrate  passes 
through  a  two-stage  cleaning  process. 
Tailings  go  direct  to  a  series  of  tables. 

The  cleaning  process  uses  fi\  e  32  b\ 
32-in.  M.S.  cells  in  the  first  stage,  and 
two  such  cells  in  the  .second  stage. 
The  tailings  from  this  step  go  back  to 
the  scheelite  roughers  and  the  con¬ 
centrate*  passes  to  a  series  of  tables 
identical  to  the  tailings.  The  difference 
In'twecn  the  tables  lies  in  epiantitv.  The 
concentrate  passes  o\  er  two  tables;  the 
tailings  reejuire  four. 

After  pa.ssing  o\i‘r  the  tables,  the 
concentrate  table  tailings  go  to  a  thick- 
(‘iier,  and  the  concentrate  moves  to  ;i 
3f)-in.  ball  mill,  and  then  to  a  classifier. 
The  oxerflow  from  the  classifier  is 
mo\  ed  to  the  thickener  where  it  joins 
the  concentrate  tailings. 

4'he  thickener  is  30  ft.  in  diameter 
and  feeds  into  the  chemical  plant 
where  the  tungsten  is  separated  from 
other  elements.  The  calcium  tungstate 
is  then  nodulized. 


eral  manager;  H.  L.  McKinley,  gen¬ 
eral  superintendent;  T.  W.  ffolmes, 
mine  superintendent;  L.  E.  Sansa,  mill 
superintendent;  J.  F.  Emerson,  chief 
mine  engineer;  T.  R.  Latham,  mine 
foreman;  Joe  (>ruz,  aerial  tramway  and 
outdoor  foreman;  Nick  Kurzeck,  mill 
foreman;  and  A.  Williams,  trans¬ 
portation  foreman. 


war,  is  now  easing.  Employes  live  at 
Scheelite  \'illage,  a  companv  housing 
project  near  the  mill,  and  at  Rovana 
X'illage,  another  company  project  at  a 
lower  level.  Some  ocenpy  homes  in 
nearbv  Pine  (>'reek  Housing  .\nthoritv 
or  in  the  city  of  Bishop. 

The  operating  personnel  at  Pine 
(.'reck  includes  .\.  P.  C^ortelvou,  gen- 


THE  RKE.\KKK  HOUSE:  Designed  for  high-eapacify  production,  the  preparation  plant  at 
Retsof  is  operated  entirely  by  electricity.  It  is  the  portal  to  the  vast  maze  of  salt  galleries  hehm. 


salt  ill  bulk  and  in  bags  bv  railroad  cars 
and  antomobile  trucks.  The  product 
coxers  a  xvide  field  of  ;ipplications  in 
indnstrv  such  as  in  the  making  of  steel, 
chemicals,  food,  clothing,  leather, 
rax’on,  svnthetic  rubber,  explosives, 
dies,  for  snoxv  and  ice  removal,  and 
in  a  host  of  other  u.ses  totaling  more 
than  OIK*  hundred. 


I..ai*^esf  Salt  iMine 

((^)ntinuc(l  Iroin  page  52) 
txxo  large  scalping  screens.  Tlu*  prod¬ 
uct  from  these  screens  passes  through 
crushers  to  a  batterx’  of  xibrating 
screens  resulting  in  four  basic  sizes, 
finally  reaching  bins  for  further  dis¬ 
tribution  to  loading  points. 

fnternational  Salt  Companv  shii)s 


EXPLOSIVES  USERS— If  you  are  experiencing  or  anticipate  legal  or  public 
relations  problems  arising  from  blasting  effects— 

Send  For  Our  BROCHURE  Describing  Our  Services 

"VIBRATION  PROBLEMS  CONNECTED  WITH  BLASTING:  THEIR 
SOLUTION  AND  CONTROL  BY  SCIENTIFIC  METHODS" 

(Price  Schedule  Accompanies  Brochure) 

VIBRATION  ENGINEERING  COMPANY 

301  Hazleton  National  Bank  Bldg.  Phone  5774  Hazleton,  Pa. 

Dr.  L.  Don  Leet,  President 

Joplin,  Mo.  Harvard,  Mass.  Cheshire,  Conn. 


Housing  and  Personnel 


\x  ith  such  progressixe  miumg  and 
milling  procedures,  it  is  obxious  that 
Ihiited  States  \'anadium,  a  division  of 
Union  (.arbide  and  Carbon  Corpora¬ 
tion,  has  faith  in  the  future. 

The  companv  is  continually  trying 
to  improve  xvorking  conditions  at  Pine 
(aeek.  Housing,  a  problem  during  the 
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rock  formation 


GARDNER-DENVER 


Gardner-Denver  Company,  Quincy,  Illinois 
In  Canada:  Gardner-Denver  Company  (Canada),  Ltd. 
14  Curity  Ave.,  Toronto  13,  Ontario 


An  L012  Line  Oiler  in  the 
line  keeps  your  rock  drills 
oiled  —  automatically. 


THE  QUALITY  LEADER  IN  COMPRESSORS,  PUMPS  AND  ROCK  DRILLS 
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Powerful,  light-weight  and  easy-to-handle,  the 
CP-55  Diamond  Drill  is  faster  than  any  other 
diamond  drill  in  its  class!  With  a  highly  efficient 
CP  Rotary  Air  Motor,  it  requires  only  a  mini¬ 
mum  amount  of  air  per  foot  drilled.  It’s  a  real 
time  saver,  too!  Can  be  used  for  blast  hole  and 
exploratory  drilling  with  equal  efficiency. 

This  rugged,  Chicago  Pneumatic  Diamond 
Drill  has  delicate  bit  control  which  keeps  bit 
costs  down  and  affords  high  core  recovery.  Has 
self-aligning  rod  puller  for  holes  deeper  than 
100  feet.  Conservatively  rated  at  500  feet  with 
E  Rods  and  EX  Fittings.  For  more  details,  write 
for  Bulletin  318.  Chicufio  Pneumatic  Tool  Com¬ 
pany,  8  East  44th  St.,  New  York  17,  N.  Y. 


Pneuniutic 


PNEUMATIC  TOOLS  •  AIR  COMPRESSORS  •  ELECTRIC  TOOLS  •  DIESEL  ENGINES  •  ROCK  DRILLS  •  HYDRAULIC  TOOLS  •  VACUUM  PUMPS  •  AVIATION  ACCESSORIES 


THE  EXPLOSIVES  ENGINEER 
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Built  ia  lisht. 
Medium  end 
HeaTyweitht 


latter  models 
drill  to  as  much 
as  45'  depdis, 
using  steel 
jtf  changes  up  to 
S  15'— the  Me- 
g  dium  has  “Hr- 
I  dra-Lift"  hjr- 
r  drauliccontroL 


WAGON  DRILLS 


73¥£  G(CCUS/l/£  AA^O  eCOfV" £eAW££ 

Af£A/f<S  YOe/  ecOiV  7?f£Afai£^  YOO  0£/U/ 


WRITE  FOR  BULLETIN,  OR 


^  LIGHTWEIGHT 
only  750  lbs. 


EASY  ONE  MAN 
HANDLING 


TT  FINGER-TIP  CONTROL  ^  POSITIVE  LOCKING 


BRAKES 


JOY  MANUFACTURING  COMPANY 


GENERAL  OFFICES:  HENRY  W.  OLIVER  BUILDING  *  PITTSBURGH  22,  PA. 

IN  CANADA:  JOY  MANUFACTURING  COMPANY  (CANADA)  LIMITED,  GALT,  ONTARIO 
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Stopehamers 


Drifters 


Jackdriirs 


Quarrymasters 


£vervthm  for  Drilling  Rock 

FROM  THE  CARSET  JACKBIT 

BACK  TO  THE  COMPRESSOR 


Air  Line 
Lubricators 


Hose 

Couplings 


JackVod 

Furnaces 


TO  make  the  best  recommendation  for  rock  drilling  equipment  you  must 
imagine  yourself  in  the  bottom  of  the  drill  hole.  That’s  where  the  real 
results  show  up.  From  there  you  see  only  the  Carset  Jackbit. 

But  behind  this  Carset  Jackbit  there’s  a  completely  coordinated  line  of 
Ingersoll-Rand  rock  drilling  equipment.  Current  models  of  Drifters,  Stop- 
ers,  Jackhamers,  Wagon  Drills,  Jackdrills  and  Quarrymasters  were  all 
designed  to  take  full  advantage  of  longer-lasting,  faster-drilling  Carset 
Jackbits.  Add  rod  and  bit  shop  equipment,  mountings,  accessories  and  air 
compressors,  and  you  have  a  complete  I-R  line  backed  by  80  years  of  ex- 
p>erience,  unequalled  rock  drilling  know-how  and  undivided  responsibility. 

The  Carset  Jackbit  with  correct  I-R  supporting  equipment  is  cutting 
rock-drilling  costs,  cutting  operator  fatigue  and  increasing  production  the 
world  over.  Whatever  your  drilling  problems,  consult  your  local  I-R  repre¬ 
sentative.  He  can  help  you  solve  them. 


Sharpeners 


Air 

Compressors 


Portable 

Compressors 


1 1  Broadway,  New  York  4,  N.  Y. 


Quarrybars 


ROCK  DRILLS  •  COMPRESSORS  •  AIR  TOOLS  •  CENTRIFUGAL  PUMPS  •  TURBO  BLOWERS  •  CONDENSERS  •  DIESEL  AND  GAS  ENGINES 
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Explosives  Up-To-Date 


HERCULES 

explosives 


and 


Bl ASTIMO 
S  O  P  P  L  '  *  * 


0 


'  "  ’"ov;  "/r  'company 


HBRCVLES 


«u«.HOtoN  • 


hercomite 

„dCEL/»MITE 

explosives 


New  Booklets  Just  Off  The  Press 


Here’s  the  latest  information  on  Hercules’  complete  line  of  explosives 
and  blasting  supplies  ...  a  total  of  80  pages  of  valuable  data  on  these 
products  for  mining,  quarrying,  construction,  and  seismic  explora¬ 
tion.  If  you  use  explosives  in  any  way,  these  two  new  booklets  are 
a  “must”  for  your  engineering  and  purchasing  departments.  Write 
for  free  copies  to: 


Explosives  Department 


HERCULES  POWDER  COMPANY 


SCOQDCOa-£C 

990  l^iug  Street,  W  ilmington  99.  Delaware 


XRbJ-l 
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Here's  one  place  where 
it  pays  to  be  TIGHT! 


“Shooting  a  blast  is  like  jumping  with  a  parachute 
.  .  .  everything’s  got  to  work  right  the  first  time, 
or  else! 

“And  everything  depends  on  the  loading  and 
hook-up.  You  need  tight  connections  all  along  the 
line,  and  you  get  ’em  quickly  and  easilv  with 
Primacord. 

“For  the  trunk  line,  I  use  Plain  Primacord.  It 
ties  easily  in  knots  that  don’t  loosen  up. 

“That  square  knot  is  used  above  ground,  when 
you  want  to  lengthen  the  trunk  line. 

“Just  remember  to  pull  it  up  tight.  Y’ou  can,  with 
Primacord.  ” 

Ask  your  explosives  supplier  or  write 
for  further  facts  to 

THE  ENSiGN-BICKFORD  COMPANY 

Simsbury,  Connecticut 
Also  Safety  fuse  Since  1836 


is  very  flexible  and  light  in  weight.  It  has  a  tough  textile 
cover  and  can  be  tied  up  tight  without  slipping.  Use  it  os 
the  down  line  in  small  bore  or  shallow  holes  and  as  the 
trunk  line  to  connect  oil  holes. 


Other  PRIMACORD  Brands 


Reinforced  —  for  deep  holes  and  resistance  to  abrasion 
Wire  Countered  —  for  deep  ragged  holes 

Plastic  Reinforced  —  for  deep  holes  and  unusual  wet 
conditions. 


I 


] 


HERE'S  the  largest  capacity,  mobile  churn- 
type  blast  hole  drill  on  the  market  today.  It’s 
the  new  Bucyrus-Erie  50-T,  successor  to  the  well- 
known  42-T  used  and  preferred  by  mine  and 
quarry  operators  the  world  over  for  the  past  16 
years.  The  new  50-T  gives  you  all  of  the  popu¬ 
lar  advantages  of  its  predecessor  plus  many  im¬ 
provements  based  on  Bucyrus-Erie’s  unequalled 
experience  in  manufacturing  blast  hole  drills. 
Some  features  that  make  the  50-T  stand  out  are: 

NEW  TUBULAR  TYPE  TOOL  GUIDE  steadies  and 
guides  the  tools  when  a  new  hole  is  started, 
enabling  the  operator  to  run  drill  at  maximum 
speed  from  the  very  start  of  the  drilling  opera¬ 
tion.  Guide  opening  and  closing  is  hydraulically 
controlled. 

HYDRAULIC  LEVELING  JACKS,  two  at  the  drilling 
end  and  one  at  the  power  unit  end,  make  level¬ 
ing  fast  and  easy.  Jacks  are  5  72  inches  in  diam¬ 
eter  and  have  a  36-in.  maximum  travel.  Jack 
supports  are  an  integral  part  of  the  drill  frame. 

NEW  HEAVIER  DERRICK  MEMBERS  to  give  you  all 
the  derrick  strength  needed  to  meet  toughest 
drilling  conditions.  Lower  section  has  10-in., 
15.3  lb.  channels;  upper  section  9-in.,  13.4  lb. 
channels. 

POWER  DRIVEN  TOOL  WRENCH,  built  into  the 
operator’s  platform,  makes  easy  work  of  setting 
up  or  loosening  tool  joints.  Proper  pressure  for 
tightening  up  tool  joints  is  determined  by  means 
of  a  hydraulic  torque  indicator. 

Write  for  complete  information.  You’ll  be  con¬ 
vinced  that  the  new,  powerful  50-T  can  make 
money  for  you!  4bs3c 


BVCYRfJS-ERIE 


